Yale University

EliScholar – A Digital Platform for Scholarly Publishing at Yale
Yale School of Nursing Digital Theses

School of Nursing

January 2020

Empowering Health Care Professionals: An Interprofessional
Education Model Implementation And Evaluation Using
Mentorship And Teamstepps Methodology
Therese Ngunyi Fotabong Binfon
therese.binfon@yale.edu

Follow this and additional works at: https://elischolar.library.yale.edu/ysndt

Recommended Citation
Fotabong Binfon, Therese Ngunyi, "Empowering Health Care Professionals: An Interprofessional
Education Model Implementation And Evaluation Using Mentorship And Teamstepps Methodology"
(2020). Yale School of Nursing Digital Theses. 1096.
https://elischolar.library.yale.edu/ysndt/1096

This Open Access Thesis is brought to you for free and open access by the School of Nursing at EliScholar – A
Digital Platform for Scholarly Publishing at Yale. It has been accepted for inclusion in Yale School of Nursing Digital
Theses by an authorized administrator of EliScholar – A Digital Platform for Scholarly Publishing at Yale. For more
information, please contact elischolar@yale.edu.

Empowering Health Care Professionals: An Interprofessional Education Model Implementation
and Evaluation Using Mentorship and TeamSTEPPS Methodology

Submitted to the Faculty
Yale University School of Nursing

In Partial Fulfillment
of the Requirements for the Degree
Doctor of Nursing Practice

Therese Ngunyi Fotabong Binfon, MSN, RN

Committee Chair: Dr. Jessica Shank Coviello, DNP, APRN, ANP-BC

This DNP Project is accepted in partial fulfillment of the requirements for the degree
Doctor of Nursing Practice.

April 15, 2020

© 2020 by Therese Ngunyi Fotabong Binfon
All rights reserved.

ii

This material is protected by Copyright Law (Title 17, US Code). Brief quotations are allowable
without special permission, provided that accurate acknowledgement of source is made.
Requests for permission for extended quotation from or reproduction of this manuscript in whole
or in part must be granted by the copyright holder.

Signed:

Therese N Fotabong Binfon, MSN, RN
Therese Ngunyi Fotabong Binfon
April 15, 2020

iii

Abstract
Medical error was reported in 2016 by the Institute of Medicine (IOM) as the 3rd leading
cause of death in the United States healthcare system. Effective communication across healthcare
disciplines is critical to ensure patient safety, care quality, and operational efficiency. The
purpose of this quality improvement project was to implement an interprofessional education
(IPE) model using mentorship and Team Strategies and Tools to Enhance Performance and
Patient Safety (TeamSTEPPS™).
A 4-hour course titled “Using TeamSTEPPS Principles and Mentorship to Enhance
Interprofessional Education within Highly Reliable Teams” was offered to 47 staff members
from the Radiology Department (RD) and Interventional Radiology Department (IRD),
comprising of 3 physicians, 4 directors, 10 managers, 2 modality managers, and 28 frontline staff.
Participants completed surveys before and after the training.
Analysis of the survey data shows that despite coming to the training with a fairly good
understanding of the benefits of interprofessional education (IPE) (3.89 out of 5, on a five-point
Likert scale), the average participant had an even better understanding of this knowledge after
the training (4.50 out of 5). The ratings for all ten knowledge items assessed in the questionnaires
show improvement post training, with an average increase of 0.64 points on the 1 to 5 scale (1 =
disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly agree).
Implementation of the innovative KPMAS IPE Model in the RD and IRD has increased
the staff’s utilization of RSBAR, Debriefs, Briefs, Huddle checklists and other team
communication tools. The train-the-trainer mentorship program now uses TeamSTEPPS
principles and IPE to educate and empower the Radiology Department employees, fostering
collaboration, communication, and practice standardization across the Radiology Department.
iv
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Chapter I: Introduction and Background
Gaining interprofessional experience has proven vital in providing health care
professionals with skills needed to become a collaborative practice-ready workforce. According
to the Institute of Medicine (2004) and World Health Organization (2010), health care
professionals need to be adequately trained in interprofessional education (IPE) to help combat
health workforce shortages. The Institute of Medicine (IOM) recommended five core
competencies for health care professionals, namely, interdisciplinary teams, quality
improvement, patient-centered care, informatics, and evidence-based practice (IOM, 2004;
Tornabeni, & Miller, 2008). At Kaiser Permanente Mid-Atlantic States (KPMAS), a systembased model was used to address IPE in an effort to meet the IOM objectives.

Figure 1. The KPMAS Interprofessional Education Model (KPMAS IPE, 2018).
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Identification of the Problem
Upon joining KPMAS, the Vice President of Quality, Regulatory & Risk Management
performed an environmental scan. It was observed that many departments were not meeting the
organization’s needs due to wide variations in employee knowledge and competencies as they
performed orientation and in-services in silos. This inquiry made it obvious that an integrated
team of educators was needed to educate healthcare professionals working in an integrated
system that provides integrated care to its members. High employee turnover was noted in some
departments with lack of consistent orientation and other educational processes to mold novice
healthcare providers into competent professionals. The IPE department was formed and charged
with creating a model for education, now referred to as the KPMAS IPE model (KPMAS, 2018).
This was an attempt to reduce fragmentation and repetition in care, reduce educational silos
within the system, improve standardization in education and employee retention through greater
job satisfaction. It was also meant to convey the organization’s value system of integrated,
interprofessional, holistic patient care. In this setting, integrated teams can be designed to care
for a variety of patients, where every provider has access to patients’ entire medical records and
can provide individualized quality care to patients.
Professional development processes for each department were set up to provide an
additional framework for the IPE model development. These included orientation, competency,
career development/role transition, academic partnership, continuing education, research and
scholarship, and in-services education. These processes are governed by policy and procedure
(P&P) and operational excellence (McKEON, Oswaks, & Cunningham, 2006) with the
KPMAS’s desire to become a High Reliability Organization (HROM). Once this approach was
adopted, the organization needed to define how to best operationalize the IPE model across all
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departments throughout the entire system. Given the ongoing hiring freeze at KPMAS, the focus
for this project was on the current staff. TeamSTEPPS training is offered at the department
level to train healthcare providers from different specialties working together. It has not yet been
used to operationalize the KPMAS model of care throughout the organization. The author, a
TeamSTEPPS Master, was tasked to begin this process to implement the KPMAS IPE
development model as a pilot in the Radiology Department (RD). It was decided that using
mentorship, and Team Strategies and Tools to Enhance Performance and Patient Safety
(TeamSTEPPS™) was the best way to engage interdisciplinary learners and implement this IPE
model in the RD with a focus on Interventional Radiology, part of the RD. This was
accomplished by creating IPE teams where TeamSTEPPS expertise and knowledge could be
shared to facilitate collaboration and patient-centered quality care. Selected trained IPE team
members mentored other team members. The TeamSTEPPS and mentoring approach was
expected to increase job satisfaction and feelings of empowerment (Conger, & Kanungo, 1988),
so that the system could experience greater employee retention.
What is TeamSTEPPS?
TeamSTEPPS is an evidence-based systematic approach to integrate teamwork into practice
(King et. al, 2008; Heath, 2018). TeamSTEPPS was developed by the Department of Defense
(DoD) and the Agency for Healthcare Research and Quality (AHRQ) in response to the 1999
IOM report, To Err is Human (Kohn et al, 2000). It was developed to improve the quality,
efficiency, and safety of health care by optimizing team performance in the healthcare delivery
system. TeamSTEPPS is based on 25 years of research, consistently showing improvements in
communication, role clarification, attitudes, and perceptions of improved team functioning
(Brock et al, 2013; Sawyer, Laubach, Hudak, Yamamura, & Pocrnich, 2013; Heath, 2018). A

EMPOWERING HEALTH CARE PROFESSIONALS

5

decrease in medical errors and adverse outcomes has also been attributed to TeamSTEPPS
(Bognar et al, 2008; Timmel et al, 2010; Heath, 2018).
Utilization of TeamSTEPPS to Implement and Evaluate IPE
In collaboration with the IPE model, TeamSTEPPS was used to teach the knowledge and
skills needed to improve teamwork in the Interventional Radiology Department (IRD). The
TeamSTEPPS framework is comprised of four skills at its core, namely, Leadership, Mutual
Support, Situation Monitoring, and Communication, applied to foster quality of care and
improve healthcare safety (AHRQ, 2017). Implementation of IPE in the IRD (as the first group
within the RD) using TeamSTEPPS training was to improve participants’ knowledge, behavior
related to teamwork, and quality measures and patient outcomes (Lisbon et al., 2016; Weld et all.,
2016).
What is Interprofessional Education (IPE)?
IPE takes place when students or health care professionals from different professions
learn about, from, and with each other, to facilitate effective collaboration and improve health
outcomes. This key step transforms health systems from fragmentation to positions of formidable
strength. Interprofessional healthcare teams optimize members’ skills, jointly manage cases, and
realize better health outcomes as they provide better health services to the community
(Interprofessional Education Collaborative Expert Panel, 2011; WHO, 2010).
Interprofessional education had been offered in institutions of learning long before it was
introduced into the clinical setting in Europe and North America forty years ago (Barr, 2009).
Twenty years later, the World Health Organization (WHO, 2010) endorsed interprofessional
education (then referred to as multiprofessional education), with the intent to help institutions
develop the ability to collaboratively share knowledge and skills (Barr, 2009; WHO, 1988;
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Interprofessional Education Collaborative Expert Panel, 2011). Core competencies of an
interprofessional education are teamwork, quality improvements, evidence-based practice,
informatics, and patient-centered care (Committee on the Health Professions Education Summit,
2003; Fletcher, Russell, & Hager, 2008; Interprofessional Education Collaborative Expert Panel,
2011; Newhouse et al., 2012). To provide seamless, coordinated care that improves quality
(Craver, Gimm, & Hill, 2018; Guterman, Davis, Schoenbau, & Shih, 2009), access and value in
patient care outcomes, the IOM pointed out coordination of care as an important effort to
improve quality of care in the United States. By the same token, the Affordable Care Acta (ACA)
highlighted coordination of care and services as an important requirement when reporting quality
of care. In addition, the Medicare Payment Advisory Commission (MEDPAC) emphasized and
advocated for better care coordination. MEDPAC concluded that better coordination of care
improves quality of care (Milgate, & Cheng, 2006), and saves money through proper utilization
of available services (Craver, Gimm, & Hill, 2018). The IPE helps provide the opportunity to
educate healthcare professionals to gain knowledge and become comfortable in providing patient
care, guided by proper communication and collaboration in care.
The Burden of Employee Turnover - Cost of Training Employees
Registered Nurses (RNs) make up the bulk of employees in the Interventional Radiology
Department at KPMAS. According to Colosi (2019), turnover for a bedside RN costs $52,100 on
average. Colosi (2019) states in the National Healthcare Retention & RN Staffing Report that in
2018, nursing turnover rate was 17.2%. RN turnover alone costs the average hospital between
$4.4M and $6.9M (Colosi, 2016; 2019). In the same study, the turnover rate for Certified
Nursing Assistants (CNAs) in 2018 was 31.9%, exceeding all other professions. From the
statistics listed above, it is obvious that the cost of turnover can have a significant impact on a
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hospital’s margin which is already diminished by other regulatory needs. It was noted that each
percentage change in turnover for nurses will cost/save the hospital or system an average of
$328,400. Nurses’ turnover cost in the United States is estimated at $1.4 Billion to $ 2.9 Billion
per year (Meyer, Shatto, Delicath, & von der Lancken, 2017; Shatto, & Lutz, 2017).
From a study conducted by Robert Wood Johnson, Wisdom at Work Initiatives, pointed
out that the estimated RN turnover in the nation lies between 8.4% and 13.9%, with the average
cost of replacing an RN ranging from $22,000 to over $64,000. This range varies with location
and varying labor cost across the nation. In a survey conducted to understand the role of
resilience as a factor affecting new graduates’ transition into practice, Meyer & Shatto, (2018)
noted that “57% of the respondents felt their education prepared them for the reality of nursing
practice”. IPE at the clinical site would further provide the education needed to effectively
transition into and prepare for nursing practice.
The Economic Burden of Communication Inefficiencies in Hospitals
Effective communication across healthcare disciplines is critical to ensure quality of care,
and to improve operational efficiencies. Ineffective collaboration and communication among
healthcare professionals within the procedural areas increases the potential of patient harm as a
patient moves from one healthcare professional to another (Ballangrud et al.,2017; Castner,
2012). By the World Health Organization’s estimate, up to 16% of hospitalized patients are at
risk of experiencing adverse events (WHO, 2018). The Joint Commission (The Joint
Commission, 2017) has identified communication failure as a leading cause of sentinel events. A
study by Agarwal, Sands & Schneider (2010) quantified the economic waste attributable to
communication inefficiencies in US hospitals using both primary data from hospitals and
secondary data from a literature review, the Agency for Healthcare Research and Quality

EMPOWERING HEALTH CARE PROFESSIONALS

8

(AHRQ), and the Bureau of Labor Statistics (BLS). They developed cost estimates associated
with wasted physician time, wasted nurse time, and length of stay increase caused by
inefficiencies in communication across all U.S. hospitals.
According to the study, more than $800 million a year can be associated with inefficient
communication in the hospital setting for physicians (Table 1) (Agarwal, Sands & Schneider,
2010).
Table 1
Economic Burden of Wasted Physician Communication Time in Hospitals

a

Number of physicians in the USa

661,400

Average hourly rateb

$84.18

Time spent communication/shift (minutes)c

45

Estimated waste - % of communication timec

20%

Number of minutes wasted per physician shift

12.63

Hospital shifts/weekd

2

Weeks worked/year

50

Dollars wasted per physician annually

$1262.66

Dollars wasted for physicians in U.S. hospitals annually

$835,121,009

May 2008 National Occupational Employment and Wage Estimates. Data from BLS (2008).

b

Healthcare Practitioner and Technical Occupation Wage Estimates, U.S Department of Labor, Bureau of Labor
Statistics (computed as weighted average across ten BLS occupational classifications). Data from BLS (2008).
c

d

Based on time and motion studies in prior research and primary data gathered through interviews.

National average computed on the basis of considering hospitals working full time, and other physicians working
part time at the hospital. According to the BLS (2010), 19 percent of salaried physicians and surgeons were
employed by hospitals.
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In hospitals, nurses are the primary caregivers and serve as the main coordinators of
patient care (Agarwal, Sands & Schneider 2010). Communication inefficiencies generate about
$4.9 billion in waste yearly, more than six times the amount of waste attributed to physician
communication (Table 2). In addition to the economic burden, the inefficient use of nurse time
causes a further artificial labor shortage in an already resource-constrained healthcare system.
Table 2
Economic Burden of Wasted Nurse Communication Time in Hospitals
Number of nurses in the USa

2,542,760

Average hourly rateb

$35.22

Percentage employed in hospitalsc

59%

Time spent communication/shift (minutes)d

75

Estimated waste - % of communication timed

50%

Number of minutes wasted per nurse shift

37.5

Dollars wasted per nurse shift

$22.01

Hospital shifts/week

3

Weeks worked/year

50

Dollars wasted per nurse annually

$3,302.23

Dollars wasted for nurses employed in hospitals
$4,954,094,072
annually
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a

May 2008 National Occupational Employment and Wage Estimates, Bureau of Labor Statistics. Data from BLS
(2008).
b

Healthcare Practitioner and Technical Occupations Wage Estimates, U.S. Department of Labor, Bureau of
Labor Statistics. Data from BLS (2008).
c

Data from BLS (2009).

d

Based on time and motion studies in prior research and primary data gathered through interviews.

Poor communication and coordination during discharge planning causes increase in
length of stay (Table 3), which is costly given the scarcity in hospital beds. The study estimated
that about $6.6 billion in annual economic waste due to hospital overstay is attributable to poor
communications (Agarwal, Sands & Schneider 2010).
Table 3
Economic Burden of Increase on Patient Length of Stay
Number of discharges from US hospitalsa

39,450,216

Average length of staya

4.6

Average costa

$8,360

Estimated overstay - % of length of stay

2%

Overstay duration for each discharge

0.092

Charge per day

$1817.39

Dollars spent on each overstay

$167.20

Dollars wasted on overstay for all discharges in the
$6,596,076,115
U.S.
a

This is the estimated loss per hospital on a nationwide basis. The specific loss to an
individual hospital will be higher or lower, depending on hospital size, type of facility, and
staffing ratios.
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The study concludes that approximately $12.4 billion is wasted annually due to poor
communication among care providers in US hospitals. By using IPE to teach healthcare
professionals how to communicate patients’ conditions appropriately, communication can be
significantly improved (Agarwal, Sands & Schneider, 2010). Educating healthcare professionals
on how to effectively communicate patient care needs would help reduce misinformation
regarding patients during treatment and at discharge. By the same token, implementing IPE using
mentorship and TeamSTEPPS would instill confidence in the healthcare workers and reduce
employee turnover (Brock et al, 2013; Sawyer, Laubach, Hudak, Yamamura, & Pocrnich, 2013;
Heath, 2018). Lowering communication inefficiencies and employee turnover would imply a
reduction in the total amount that goes to waste annually.
IPE to Improve Quality and Safety through Standardization of Care
Providing standardized care to improve quality and safety for patients in the Radiology
Department requires a process that promotes consistent education to employees across all service
lines. This education can be fulfilled in collaboration between the Interprofessional Educational
Department and the Radiology Department. Collaborative practice has been shown to
significantly improve both patient care outcomes (Barr, 2009; 1998; Barr, Koppel, Reeves,
Hammick, & Freeth, 2008) and optimal functioning of the organization (Paradis & Whitehead
2015). Paradis & Whitehead (2015) also observed that collaboration in patient care activities
reduces medical errors and improves efficiency and quality of care resulting in higher patient
safety and satisfaction and lower overall health care cost. Cooperation on educational activities
through interprofessional education results in overall improved health outcomes (Hammick,
Olckers, & Campion-Smith, 2009; Paradis & Whitehead 2015). This educational collaboration is
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a means to empower staff. The creation of a mentorship program provided a vehicle through
which the IPE model of education was used to educate and empower the Radiology Department
employees.
IPE and Mentorship in Healthcare
Mentorship is a personnel development method that presents the possibilities to
improve job satisfaction, enhance self-esteem of the mentee, increase employee retention rates,
and develop a professional network (Anderson, Silet, & Fleming, 2012). Mentorship is the
acquisition of knowledge, designed for experts to share their experience, knowledge, passion,
and professionalism with novices (Jacobi, 1991; Kram, 1985). According to Rosenau, Lisella,
Clancy, and Nowell (2015), mentoring focuses on advancing the professional goals and
developing the leadership skills of the mentee. The nature of mentoring is the personal and
professional growth of the mentee. In the Radiology Department, a mentorship program provided
opportunities for experts to guide and train novice employees (Brediger, 2009, Rosenau, Lisella,
Clancy, and Nowell, 2015). The goal of the project was to create and foster a positive and
healthy workplace for radiology staff through support, knowledge sharing, and encouragement of
personal and professional growth through the mentorship program. The radiology mentorship
program provided a vehicle to educate, evaluate, and empower staff, using the IPE model, thus
promoting the culture of excellence (North, Johnson, Knotts, & Whelan, 2006).
IPE, Mentorship and Employee Retention
Employee turnover may be mitigated through participation in a mentorship program,
using the IPE model. The goals of mentorship programs are to create and foster a positive and
healthy workplace for healthcare professionals through the support, knowledge sharing, and
encouragement of personal and professional growth of all employees. Though a mentorship
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program is common in the nursing profession, it is not as common in the Radiology Department
(RD). This unique mentorship program within the IPE model, provided a vehicle to educate,
evaluate, and empower healthcare professionals in the RD, thus promoting the culture of safety
and quality of care (North, Johnson, Knotts, & Whelan, 2006; Leape et al., 1998), and overall
workplace excellence (Litwin & Eaton, 2018). From a historic perspective, mentoring has long
been a tool for nursing retention, as it provides a platform for new nurses to learn from the
guidance and experiences of seasoned nurses, as they make the difficult transition from novice to
competent professionals (Brediger, 2009; Greene & Puetzer, 2002; Oermann, 2001). Nursing at
KPMAS has continued in this tradition and now acts as the exemplar in incorporating both IPE
and mentorship. The project goal will be to extend IPE and the mentorship program to the
Interventional Radiology Department to provide a unique environment where different
healthcare providers come together in collaboration in real time to provide care to patients.
Through mentorship, healthcare professionals gain the knowledge and skills needed to function
independently, as such becoming competent and efficient in their daily roles. They thus develop
professional expertise, accountability, personal integrity, high moral values, and commitment to
their career and their area of practice. These potential outcomes of mentoring are traits also
exhibited by empowered nurses (Kuokkanen, Leino-Kilpi, & Katajisto, 2002). It is this evidence
that provided support to utilize the mentorship program to implement the IPE model of education.
There has been a prior attempt to implement the KPMAS IPE model in the Nursing
Department at Kaiser Permanente. Implementation of this model in the Radiology Department
was different in that a database was built for outcome measures, TeamSTEPPS and mentoring
was utilized to educate healthcare professionals from different modalities, and several tools were
used to evaluate the KPMAS IPE implementation at different intervals.
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Achieving Empowerment through IPE and Mentorship
Through mentoring, expert healthcare professionals share their knowledge with novice
healthcare professionals. With the acquired knowledge the less experienced employees can
provide quality patient care autonomously. Feelings of professional autonomy are associated
with feelings of empowerment, which in turn raises one’s professional commitment and
professionalism (Mrayyan, 2006). Empowerment can be achieved through formal mentorship in
which expert healthcare professionals share their knowledge, passion, and experience with
novices all through an interdisciplinary lens. This fosters professionalism. (Brediger, 2009).
Empowerment strategies have been acknowledged as an essential means of giving power to new
healthcare professionals and granting them the autonomy to use the power effectively within
their scope of practice (Mrayyan, 2006).
Problem Statement
Health care systems are encouraged to train employees with a focus on interprofessional
education (IPE) and collaborative practice (IOM, 2004 & WHO, 2010). However, some
healthcare organizations have not yet incorporated the idea of IPE. The current educational
structure in these institutions does not include interprofessional education. Healthcare
professionals work in silos, with little or no collaboration with one another. The lack of
collaboration results in service duplication, increased service cost, and poor health outcomes
(Cuff, 2013; Schwarz, 2017). The purpose of this project was to utilize mentorship and
TeamSTEPPS to implement the KPMAS IPE model for education and training of healthcare
professionals in the IRD/RD at Kaiser Permanente. According to Lisbon et al. (2016) and Weld
et al. (2016), the Implementation of IPE using TeamSTEPPS training will improve collaboration,
communication, as well as quality of health delivery and patient outcomes.
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Significance of Addressing the Problem
The rising interest in interprofessional education and interprofessional collaborative
practice reflects the many studies that show benefits of these practices for patients and the whole
healthcare system. Suggestions for improving the U.S. health care system call for increased
participation from patients in their healthcare decision-making (Schwarz, 2017), as well as
increased communication, collaboration, and interprofessional education between healthcare
professionals (James, 2013; Schwarz, 2017; Yeager, 2005). Well-coordinated care yields
improved health, less service duplication, and cost savings (Cuff, 2013; Schwarz, 2017). Little
focus was placed on interprofessional education and practice in the past, but in recent years there
has been significant interest in IPE because of the increase in healthcare organization and
delivery complexity in the U.S. and abroad. IPE is, however, not being translated from the
classroom into clinical practice. This is due to the disconnect between the educational
environment and healthcare practice in clinical and community settings (Interprofessional
Education Collaborative Expert Panel, 2011; Schwarz, 2017). The IOM (2013) called for the link
between the classroom content, defined as interprofessional education; and the clinical
application of that content, defined as interprofessional practice, to be strengthened (Schwarz,
2017). A greater focus on interprofessional education during the clinical education phase of
academic programs will help bridge theory to interprofessional collaboration practice (Schwarz,
2017). Interprofessional collaboration is a complex competency, and the required skills for
success should be practiced not only in the classroom (McPherson, Headrick, & Moss, 2001;
Schwarz, 2017), but also in clinical settings during patient care.
The primary objective of the Interprofessional Education Department of Kaiser
Permanente is to approach education with a focus on communication and collaborative teamwork,
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as a means to prevent errors in practice while coordinating patient care within its system. It
utilizes the professional collaborative practice core competencies in understanding and
appreciating the professional roles and responsibilities of every staff in the system through
effective communication. In some cases, there have been reports of difficulty encountered when
implementing IPE in practice settings due to longstanding power struggles between different
specialty groups that create professional conflicts (Paradis & Whitehead, 2015). Some
researchers are of the notion that combining IPE with other models can facilitate the
understanding and utilization of IPE (Winter, 2016). This was done by utilizing the mentorship
program to implement the KPMAS IPE. An example of this was seen in the nursing department
at KPMAS and acted as an exemplar. As noted by Winter (2016), the nursing professional
practice models continue to shape how nursing is practiced by Kaiser Permanente nurses to care
for families, patients, and its members. In 2008, the Kaiser Permanente Practice model was
developed to ensure consistency in nursing practice and to empower the nursing workforce
(Winter, 2016). The implementation of the KPMAS IPE model in the Radiology Department was
expected to have a similar or greater impact as that seen in the Nursing Department.
The culture and structure in which care is provided must change to maintain leadership in
health care in the twenty-first century. Standardizing care through the use of the KPMAS IPE
model would benefit the entire system at more than thirty-four locations. Knowing that Kaiser
Permanente exists to “provide high-quality, affordable health care services and to improve the
health of our members and the communities” (KP, 2018) educating its staff to provide
personalized evidence-based care grounded with collaboration is vital. Kaiser Permanente’s
value proposition of providing members access when and where they need it is an added reason
to educate its staff in a standardized manner across the entire system. The primary goal of this
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IPE department was to unite different professionals at KPMAS by shared collaborative
endeavors to improve practices, services and the quality of patient care provided to patients.
KPMAS IPE model was adopted as the organizational model. However, the organization has not
defined how this model can be operationalized across all departments and within all professional
groups in the system. Our goal was to use a mentoring program in combination with
TeamSTEPPS to operationalize the KPMAS IPE model within the Radiology Department and to
begin to evaluate its effectiveness.
The adoption of the KPMAS IPE model was intended to lead to increased staff morale
and job satisfaction, as well as significant cost savings in expenditure on durable medical
equipment. By centralizing education in one department, educational equipment could be used
for the entire system, so individual departments would not require separate equipment.
Purpose of the Project / Research Questions
At KPMAS, the implementation of the Interprofessional model was used as a tool to
standardize care and empower healthcare staff in radiology through the utilization of mentorship
within the TeamSTEPPS program. Questions that helped guide this project included:
What is the impact of mentorship and TeamSTEPPS on employee retention?
Does the development and implementation of IPE (mentoring + TeamSTEPPS) lead to
increased communication, collaboration, and improved role clarification in patient care delivery
in the Radiology Department?
Do employees feel empowered after completing the mentorship and TeamSTEPPS
program?
Definition of Terms
Interprofessional education (IPE) – The education that occurs when students from two or more
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professions learn about, from and with each other to enable effective collaboration and improve
health outcomes (WHO, 2010).
Interprofessional collaborative practice (IPP) – The practice that occurs when multiple health
workers from different professional backgrounds work together with patients, families, and
communities to deliver the highest quality of care (WHO, 2010).
Interprofessional Education Collaborative (IPEC) – A collaborative designed to promote and
encourage constituent efforts that would advance substantive interprofessional learning
experiences to help prepare future health professionals for enhanced team-based care of patients
and improved population health outcomes (IPEC, 2015).
Mentorship – The guidance that a more knowledgeable or experienced professional provides to
someone with less experience or knowledge. In such a relationship, the mentee receives guidance
from the mentor, who may be younger or older than the former, but must have expertise in a
certain area.
Mentoring – Providing guidance through mentorship, as defined above.
TeamSTEPPS
TeamSTEPPS (Team Strategies and Tools to Enhance Performance and Patient Safety) can be
used to implement and evaluate interprofessional team training in the Radiology Department. As
part of the high-reliability training at KPMAS, TeamSTEPPS training is offered at the
department level to train healthcare providers from different specialties working together.
TeamSTEPPS is an evidence-based team training curriculum developed by the Department of
Defense (DoD) and the Agency for Healthcare Research and Quality (AHRQ) as an instructional
program to educate healthcare professionals in teams (AHRQ, 2017; 2014a; 2014b; and 2015).
In collaboration with the KPMAS IPE model, TeamSTEPPS would be used to teach the
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knowledge and skills needed to improve teamwork in the IR and R Department, TeamSTEPPS is
built on five key principles: team structure, leadership, situation monitoring, communication, and
mutual support to foster quality of care and improve healthcare safety (AHRQ, 2017; Ballangrud,
Husebo, Aase, Aaberg, Vifladt, Berg, & Hall-Lord, 2017). Implementation of this training in the
IR and R Department will improve members’ knowledge and behaviors related to teamwork,
improve quality measures and patient outcomes (Lisbon et al., 2016; Weld et al., 2016)
Chapter II: Literature Review
A review of the literature about interprofessional education (IPE), standardization of
practice, retention, collaboration of care, and the use of mentorship and TeamSTEPPS to
empower healthcare employees is provided in Chapter Two. The purpose of the review of
literature is to provide the background of the problem, the review of concepts, definitions, and
terms as they relate to the KPMAS IPE model, mentoring and TeamSTEPPS. An environmental
scan of the organization as well as the Radiology Department will be discussed along with the
factors working toward and against the success of this approach. The characteristics of the
KPMAS IPE model, as visualized by the organization, will be presented.
Background of the problem
In today's health care service, providers face challenges in taking care of acutely ill
patients presenting to the hospital with multiple chronic diseases (World Health Organization,
2010; Highland, 2017). People are living longer with improving health services. The increased
longevity comes with a high prevalence of complex diagnoses, requiring health care specialists
from more than one discipline to collaborate in the care of the patient (Highland, 2017; Rose,
2011; World Health Organization, 2010). In this complex and rapidly changing health care
system, IPE with collaborative practice using TeamSTEPPS training is critical in achieving best
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quality of care, driven by cost effectiveness and best services to members and patients (Berwick,
Nolan, & Whittington, 2008; Zimmerman, 2015).
IPE has been implemented in many academic programs; however, gaps exist between
academic and practice settings because of lack of collaboration between healthcare professionals.
This has been linked to poor patient outcomes and decreased quality of care (Epstein, 2014;
Reeves, Pelone, Harrison, Goldman, & Zwarenstein, 2017; WHO, 2010). To foster
interprofessional collaboration, the IPE and team-training focuses on coordination of care,
collaboration amongst healthcare professionals and communication of patient care needs. This
has been implemented in many health care systems and shown improvement in overall quality of
patient care (Sonesh et al., 2015; Meurling et al., 2013; weld et al., 2016; IOM, 2015). As noted
by Hughes et al., (2016), a recent meta-analysis of 487 studies found that healthcare professional
training in a team-based learning and training is effective in improving patient outcomes. Most of
health care is performed and delivered by interdisciplinary teams (Barach, & Cosman, 2015).
. Interdisciplinary teams include individuals with diverse specialized skills focused on a
common task in a defined period and space. They must respond flexibly together to
contingencies and share responsibility for patient outcomes.
In 1999, the Institute of Medicine (IOM) published the report To Err is Human: Building
a Safer Health System, which brought new public awareness of safety and quality issues in
healthcare (Kohn 2000). This report highlights the ability of healthcare professionals to perform
effectively in teams as one of the critical aspects of patient safety. As such, healthcare is the
“product” of intensive collaboration of many healthcare professionals involved-doctors, nurses,
pharmacists, and other allied health professionals. In clinical pathways, optimal healthcare
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outcomes are linked to the level of continuous coordination, communication, and mutual support
between a wide variety of professionals (Bridges 2011).
The IOM report pointed out that 44,000 - 98,000 deaths that occur in the healthcare
system annually could be prevented. The Agency for Healthcare Research and Quality Patient
Safety Indicators (AHRQ-PSI) reported that in the Medicare populations almost 575,000 deaths
were caused by medical errors in the year between 2000 and 2002, resulting in almost 195,000
preventable deaths per year. Moreover, the US Department of Health and Human Services Office
of the Inspector General reported the occurrence of approximately 180,000 deaths per year
amongst Medicare patients, while examining the health records of hospital inpatients in 2008
(Makary & Daniel, 2016).
Estimates from the Agency for Healthcare Research and Quality (AHRQ) point out the
alarming pace at which the cost of medical errors is increasing. Annually, medical errors cost
more than $16.4 billion for inpatients, and $4.2 billion for outpatients (National Quality Forum,
2010). These errors create undue burden given that most are preventable (Crane et al. 2015). The
associated financial loss is felt mostly by primary care, given the frequency and complexity of its
patient population (Gould, 2017).
IPE fosters interdisciplinary teamwork and collaboration, reduces divisions and
preconceptions that exist among different healthcare groups, and encourages professional
competencies (Guraya & Barr, 2018; Busenhart, 2014). The highest quality of healthcare is
achieved when multiple health workers from various professional backgrounds work together
with patients, families and communities (Guraya & Barr, 2018). In a study conducted by
Sergeant et al. of Nova Scotia Health Professionals receiving interprofessional education, 87% of
physicians noted positive changes in the responses of their patients. IPE has been shown to
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increase job satisfaction among nurses and physicians in emergency departments and is
instrumental in dispelling stereotypes (Guraya & Barr, 2018).
Interprofessional education (IPE) programs designed to develop collaboration-ready
health care team members aim to improve effective collaboration and communication. (Clark,
2014; Foronda, MacWilliams, & McArthur, 2016; Karamat, Pole, Rahman, Toomey, & Eliot,
2018). IPE significantly improves self-assessed confidence of the participants. After participating
in an Interprofessional Team Seminar (IPTS) session, dietetic students reported marked
improvements in the four Interprofessional Education Collaborative (IPEC) competencies. These
four competencies are (1) Value/Ethics, (2) Roles/Responsibilities, (3) Interprofessional
Communication, and (4) Interprofessional Teamwork and Team-based Care. There was an
increase in the students’ confidence in their perceived ability to communicate and advocate for
their roles and responsibilities (Karamat, Pole, Rahman, Toomey, & Eliot, 2018).
Education of Health Care Providers
The IPE model of education is used to provide tools to establish empowerment and
autonomy through education. The Merriam-Webster Dictionary defines “to empower” as “to
authorize or delegate or give legal power to someone.” After the enactment of the Patient
Protection and Affordable Care Act (PPACA) of 2010, quality of care and patient care outcomes
have been the focus of many healthcare delivery systems. This has resulted in healthcare
professionals and organizations seeking ways to improve and standardize care delivery to
improve patient care outcomes. In some systems, departments and healthcare professionals have
developed and adopted ways to enhance patient care outcomes through collaboration in care,
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enhancement of communication, mutual learning (Brander, 2012), and the utilization of
interprofessional education.
What is Interprofessional Education in Healthcare Delivery
Interprofessional education (IPE) is defined by the Center for the Advancement of
Interprofessional Education [CAIPE], 1997, as the “occasions when two or more professions
learn with, from, and about each other to improve collaboration and the quality of care” (Barr,
2009). The overall goal of the KPMAS IPE department is to improve services and the quality of
care for its members. The focus of the KPMAS IPE department is to move away from the culture
of blame, adopt the systemic analysis of failure using the high-reliability organization model, and
recognize that the joint goal of the organization is to work together for the health and wellbeing
of its members and the community at large.
How Interprofessional Education enhances Collaboration
One way to improve the IPE program is by inviting practitioners from different
professions to explain their roles and how a working relationship can improve patient outcome
and quality of care rendered to members (Fowler et al., 2018). IPE can also be enhanced through
arranging visits of practitioners to other specialty groups, to observe and learn from each other’s
scope of practice, and to provide opportunities for e-learning activities involving case studies that
present other professional activities which are positively and purposefully selected to improve
acknowledgement of the profession in question. All these foster collaboration and trust in patient
care. As noted by the Institute of Medicine (2003), every single health professional must be
educated to understand how to deliver patient-centered care as a member of an interdisciplinary
team (Institute of Medicine [IOM], 2003; Barr, 2009; Hoffman, J. & Redman-Bentley, D. (2012).
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The professional within the IPE department understands that his/her role in
interprofessional education is that of a facilitator who embraces dialogue, is aware of self-bias or
biases that may exist within departments, learns with a group of professionals, provides
appropriate learning resources, and above all, creates an environment conducive for
interprofessional learning. In the IPE model, learning is accommodative and transformative, and
not cumulative and assimilative (Howkins & Bray, 2007)
Search methods/strategy. Studies published on staff empowerment and mentorship and
the use of IPE were identified through the PubMed, Ovid Medline, Scopus, and CINAHL
databases. A systematic exploration, identification, and review of existing literature was used.
Search strategies included using various combinations of subject headings and keywords. Search
terms included “interprofessional education,” “multidisciplinary,” “communication,”
“collaboration,” “education,” “training,” “empowerment,” “self-determination,” “selfgovernance,” “leadership,” “mentorship,” “retention,” “employee turnover,” staff satisfaction,”
and “quality of care.”
Inclusion and exclusion criteria. Articles that met the criteria included any research
studies, qualitative and quantitative, systematic reviews and meta-analyses, thesis. Articles were
reviewed if they focused on mentorship programs, interprofessional education, empowerment,
employee retention, continuing education, career development, competency, role transition,
TeamSTEPPS, evaluating teams, patient safety, quality of care, and in-service education. Peerreviewed articles were excluded if the interprofessional intervention lacked educational
component, involved only students, or did not include collaboration and standardization of care.
For the literature review, 2704 records were identified through initial database search, and
22 from other sources. After removing duplicates, 2530 records were left over for screening. The
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bulk of the records, 2135, were excluded for not meeting several eligibility criteria. Many did not
focus on IPE and standardization of care, made no mention of mentorship nor education, had no
translated version in English, or were not transferable. Publication date was one of the factors for
elimination. Theme review and analysis were also vital in the elimination and inclusion criteria.
Out of the 395 full-text articles left over and reviewed for eligibility, 317 were eliminated for low
relevance and inappropriate setting. As such, 78 studies ended up in the synthesis.

Figure 2. Flow diagram of literature review stages.

Ten major themes were identified: collaboration to standardize care; interprofessional education
to improve care outcome; importance of educating nurses; mentorship as a necessary tool of
becoming a competent nurse; role transition; barriers to employee empowerment; formal
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education as an essential part in developing empowerment; mentoring and job satisfaction;
mentoring and retention; and barriers to mentoring.
Collaboration Education to Standardise Care
Appropriate collaboration education can help reduce poor patient outcomes and improve
standardization of care. There is the risk that inappropriate educational collaboration initiatives
can lead to miscommunication and can affect the quality of care received by patients and family.
The Institute of Medicine (IOM) report of To Err is Human: Building a Safer Healthcare System
was the first of a kind to provide the actual number of preventable deaths that occur in the health
care system. In 1999, IOM shocked the world when it reported that as many as 98,000
preventable deaths occur in healthcare system in the United States every year (IOM, 1999). This
was so telling as the projection of medical-related adverse events were at 4% to 17%, a far lesser
value range than the actual values of up to 70% (Buist, Moore, Bernard, Waxman, Anderson, &
Nguyen, 2002; IOM, 1999). In further exploration, Courtenay, Nancarrow, and Dawson (2013)
noted that 70% to 80% of all preventable healthcare errors were due to poor communication and
collaboration. This pointed to the fact that fixing the problem of poor communication and
collaboration between professionals could significantly improve care since their effects were
deadlier than the total number of deaths caused by breast cancer, AIDS, and car accidents put
together (Committee on Quality Healthcare in America and the Institute of Medicine, 1999;
Highland, 2017; Kohn, Corrigan, & Donaldson, 2000).
The complex health care needs, and concerns seen within the KPMAS region have
prompted health care leaders, policy advocates, and the education department to focus on
strengthening their workforce using interprofessional education. Interprofessional education has
shown to be an important component in educating staff and creating a safe, efficient, quality
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driven, and responsive healthcare workforce. As noted by the Interprofessional Education
Collaborative Expert Panel [IPEC] of 2011, the main aim of providing interprofessional
education is to train, prepare, and instruct healthcare professionals to work in teams, with the
goal of creating a healthcare system that provides safe effective quality and efficient patientcentered care.
Despite use and support of interprofessional education in academia, it is not widely
adopted in healthcare settings in the United States. This is attributed to the limited use of
interprofessional curricula in health science education (IPEC, 2011). It is important to
incorporate interprofessional education into the curricula at a slow, progressive, and steady rate
(Remington, Foulk, & Williams, 2006), during and after orientation, using an educational model.
Knowing that interprofessional education and collaborative practice are two different concepts
that can go hand-in-hand, experts are suggesting that interprofessional education can improve
collaboration between health professionals from different service lines. Such collaboration can
enhance patient experience, improve patient outcomes, and decrease the number of errors, near
misses and adverse events that can be seen when healthcare professionals work in silos. It is
important to assess staff readiness and attitudes toward interprofessional education, which,
according to Olenick and Allen (2013), has been the major barrier of implementing
interprofessional education in clinical settings. It is for these reasons that the leaders of KPMAS
resorted in the formation of an interprofessional model of education to help empower its staff,
standardize practice, and improve collaborative efforts in patient care.
Interprofessional Education to Improve Care
In 1978, the World Health Organization (WHO) recognized interprofessional education
as an essential component of healthcare education. In 1984, WHO recommended that healthcare
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students partake in joint learning sessions to improve their problem-solving skills and provide
healthcare services based on collective skills, knowledge, and values (World Health Organization,
2010, 2018). Not only did WHO identify initiatives in interprofessional education and recognize
organizations that offered it, WHO also identified research contributions and gaps in IPE (World
Health Organization, 2010). The World Health Organization then put together an international
study group of 25 experts on education, practice, and policy who diligently worked to complete
the WHO Framework for Action on interprofessional education (World Health Organization,
2010). Promoting interprofessional teamwork is essential for improving health care quality,
especially significant at a time in which the United States healthcare system ranks quite low
among other systems in the developed world in almost every quality parameter considered
(Highland, 2017; Margalit et al., 2009).
At KP, there is no secret that healthcare providers need to work together to achieve better
care outcomes. The KPMAS IPE model is meant to provide safe, low-cost care to all its
members. As the leaders of KP were redesigning the way care is provided to better meet the
needs of their members, serious discussions were raised regarding the formulation of the
interprofessional education model. In addition to the WHO framework of action on
interprofessional education, the leaders of KP explored the Institute of Medicine (IOM) provision
that called for working professionals and healthcare students to create and uphold the five core
competencies with emphasis to engage in quality improvement initiatives and working in
interprofessional teams (Highland, 2017; Margalit et al., 2009). Thus, it is clear from the work of
the IOM, that patient outcomes and quality of care would be better with IPE practices instituted.
KP sees this as an opportunity to become the leader in healthcare in the United States, where the
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US healthcare system is ranked lowest amongst health care systems of developed nations
(Margalit et al., 2009).
The Importance of Educating Nurses and other Professionals
As noted in the IOM report of 2011, the Robert Wood Johnson Foundation (RWJF) and
Institute of Medicine embarked on a two-year joint initiative to improve quality of care, address
access to care, and transform the nursing profession in 2008 (Highland, 2017; IOM, 2011). These
initiatives led to the formation of the Quality and Safety Education for Nurses (QSEN) by the
Robert Wood Johnson Foundation, to help in the education of future nurses to acquire the skills,
and knowledge needed to deliver safe, effective care (Quality and Safety Education for Nurses,
n.d.). The collaboration between the IOM and the RWJF has had a profound impact on the way
care is delivered across healthcare sectors. In the IOM 2010 report, healthcare professionals are
called to perform at a high standard of preparation and education. This high standard of
preparation can be achieved through interprofessional education and collaboration.
Mentorship, Role Transition, and Empowerment
There is a significant amount of literature on empowerment and mentorship. However,
the goal of this project is to ascertain mentorship in an interprofessional education model as a
means of empowering employees through the process of moving from a novice to an expert
provider. Although a broad/full literature search yields results on mentorship in several
disciplines including military, education, and business, the focus of this literature review is on
the application of mentorship in the IPE model as it relates to empowering KPMAS Radiology
employees.
It is imperative to begin the literature review by describing the role transition employees
experience as they progress from a newly hired novice staff to a competent professional through
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the IPE model. The review of the literature and state of the science provide and underscore the
significance of empowerment that mentorship contributes to the professional maturation of all
KP employees who will complete the IPE program.
According to Benner’s novice to expert theory, a nurse experiences five clinical
competence stages, namely, novice, advanced beginner, competent, proficient, and expert
(Petiprin, 2016). An example of a novice is a nursing student in the first year of clinical
education, with little or no experience. A new graduate nurse at his/her first job, with less than
three years of experience, is an advanced beginner (Petiprin, 2016). As primary caregivers,
nurses are expected to provide safe, effective, quality care to patients. New graduate nurses in the
critical care area are required to achieve these skills to function autonomously. The development
of expert knowledge and confidence in performing their tasks depends upon the support provided
by experienced colleagues, individual acquiring of experience, and environmental factors
(Gutierrez et al., 2012). This expert knowledge can be transferred through mentorship.
Benner’s theory demonstrates how a new graduate nurse gains knowledge, confidence,
and experience when paired up with a seasoned nurse mentor. This allows the advanced beginner
to transition into a competent nurse, thereby increasing rates of job satisfaction and job retention
(McCalla-Graham, & De Gagne, 2015; Benner, 2012; Hnatiuk, 2012).
Results of research by Laschinger and cohorts to measure nursing empowerment in
different settings have established connections between nurse empowerment and job satisfaction
(Kochan, 2016; Conger, & Kanungo, 1988; Hatcher & Laschinger, 1996; Sabiston & Spence
Laschinger, 1995). Laschinger, Almost, and Tuer-Hodes (2003) found that structural
empowerment contributed 31.5% of the variance in job satisfaction. According to the results of a
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study by Breau and Rheaume (2014), both empowerment and work environment were strongly
correlated with job satisfaction.
Formal Education as an Essential Part in Developing Empowerment
Much has been researched and written on the empowerment of nurses through education.
There is, however, a dearth of literature on the empowerment of radiology-specific healthcare
professionals, such as in Ultrasound and Magnetic Resonance imaging (MRI). For this project,
the assumption is that the empowering effect seen in educating nurses can be replicated in the
education of other healthcare professionals in the Radiology Department.
Education to empower nurses has helped in the evaluation and matching of nurses’
competencies and expertise with patients assessed needs ([AACN], 2005). When nurses are
educated appropriately, they are given the power, structure, and the voice to perform patient care
with autonomy. Once nurses become autonomous, they can then reach capability, the ability to
practice within their full potential and scope of practice (Gilligan, 2011), thus gaining ethical
fairness (Petrin, 1999). On the other hand, if nurses know what to do and the physician says, “do
not do that”, or he or she is not ready to do that, then the resistance is due to the traditional
patriarchy in the health care system. By allowing nurses to be educated through the
interprofessional program, the system provides opportunities for them to become more capable
(Nussbaum, 2011), hence discouraging resistance due to lack of knowledge. Empowering nurses
to function at their best is giving them the support they need. In the development of the role of
nursing, Florence Nightingale acknowledged that to appropriately care for critically ill patients,
nurses must be educated using science, compassion, and logic. Her model of providing safe,
effective quality care is built on the foundation that assessment of the patient, manipulations of
the patient’s environment by nurses, and the provision of individualized care to the patient can

EMPOWERING HEALTH CARE PROFESSIONALS

32

lead to better outcomes. Empowered nurses are less likely to develop moral distress and burnout
that could lead to low retention of nurses in the healthcare system.
Literature Limitations, Strengths, and Gaps
Many studies have been conducted on IPE and its effect on patient care. However, most
of the studies that address IPE and collaborative practice do not include a mentorship program
and TeamSTEPPS. Also, there have been no studies on IPE involving the Radiology Department
despite the influence of radiological studies and the interactions of healthcare professionals in the
Radiology Department and other departments in the healthcare system. It was as such
challenging to obtain statistics and literature on how to implement the KPMAS IPE model in the
Radiology Department. Researching the effect of IPE in the radiology department was greatly
needed to help standardize practices, improve collaborations, decease silos, and improve care
communications within the healthcare system.
Theoretical Framework- TeamSTEPPS
TeamSTEPPS (Team Strategies and Tools to Enhance Performance and Patient Safety) was
introduced by AHRQ and DoD as a tool and opportunity for members of a team to monitor the
performance of others in the team and provide feedback. As the theoretical framework that
guides this project, TeamSTEPPS provides a systematic way to integrate teamwork into practice.
This framework is designed to improve the quality, safety, and efficiency of healthcare (King et
al., 2008). After the introduction of the IOM report of 1999, To ERR is Human, TeamSTEPPS
has been used to introduce tools and strategies to improve team performance in health care
(Committee on Quality Healthcare in America & Institute of Medicine, 1999).

EMPOWERING HEALTH CARE PROFESSIONALS

33

TeamSTEPPS™ Instructional Framework
TeamSTEPPS was founded on the knowledge, skills, and attitudes required for teamwork.
In developing TeamSTEPPS, the AHRQ and DoD set out to convert academically oriented
information into a framework relevant for instruction. Teamwork theories, for example, highlight
the importance of adaptability and flexibility, but it is not practical to directly train teams in this
important skill needed to respond to unpredictable situations. With TeamSTEPPS, team
members are instructed to monitor each other’s performance, provide support, plan and organize
team roles, and efficiently communicate with one another. These skills combine to yield a highly
adaptable and flexible team.
The TeamSTEPPS instructional framework was developed by classifying
teamwork competencies as trainable or as outcomes from employing trainable skills. In the
resulting TeamSTEPPS instructional framework as shown in Figure 3, the core competencies
include the trainable skills of leadership, situation monitoring, mutual support and
communication, referred to as pillars. The patient care team, which encompasses the patient,
encircles these core competencies. Performance, knowledge, and attitudinal outcomes are shown
in the corners, resulting from mastery of the central skills or core competencies.
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Figure 3. The TeamSTEPPS instructional framework.
Retrieved from https://www.ahrq.gov/teamstepps/index.html

The TeamSTEPPS curriculum will be used as the educational intervention in combination
with a mentorship program to implement IPE in the Radiology Department. As an evidencebased teamwork system designed particularly for healthcare professionals to improve patient
care outcomes, TeamSTEPPS is a valuable tool to use during IPE classes (King et al., 2008)
Team leadership refers to the ability to set and coordinate team member activities, as well
as assess team performance, delegate tasks, motivate team members, build knowledge and skills,
plan and organize, and create a positive team atmosphere. Situation monitoring is the capacity to
develop common understandings of the team environment and implement appropriate strategies
to accurately monitor teammate performance. Mutual support refers to the ability to predict the
needs of other team members and move workload among members to achieve balance.
Communication refers to the efficient exchange of information, as well as consultation with other
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team members including the patient. TeamSTEPPS promotes open communication, so everyone,
including the patient, can feel comfortable speaking up.
The theoretical framework to guide the evaluation of this project is the Kirkpatrick model
which was developed by Donald Kirkpatrick in 1955 to evaluate the effectiveness of learning
solutions. This model has four levels, namely:
1.

Reaction: Shows how employees react to the IPE training using TeamSTEPPS and
the mentorship program they receive. This is measured by a survey after each
training. The goal is to understand what the healthcare professional thinks after
participating in the IPE education program. It will guide the understanding of the
usefulness of the IPE.

2.

Learning: Here we are assessing what the employee learned from the IPE training.
We use post-tests or hands-on assignments that demonstrate the healthcare
professional learned a new skill.

3.

Behavior: Are participants using the skills learned in their day-to-day jobs. This is
measured during rounding and by management’s evaluation.

4.

Results: This is the final stage in which we evaluate the results in changed
behavior. At this point, a survey is conducted to elicit improvement in healthcare
professional effectiveness.
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Figure 4. Kirkpatrick’s Four Levels of Evaluation Model.
Organizational Analysis- Environmental Scan
Overview. The Radiology Department at the Kaiser Permanente Mid-Atlantic region has
34 locations grouped under three service areas, namely, Baltimore (BAL), District of Columbia
Southern Maryland (DCSM), and Northern Virginia (NOVA). These locations differ in their
practice of education since there is no standardized format available to the managers who are
responsible for leading these efforts. One of the goals of interprofessional education is to
standardize employee education across the region. An executive director heads the Radiology
department. Six directors report to the executive director of radiology. Below the directors, are
the various medical center managers. Each medical center has a radiology department.
Depending on the size of the medical center, there could be one or more radiology managers for
the center. There are about 17 radiology managers in all the service areas. The radiology
managers perform administrative and managerial duties.
Like many other healthcare units, the radiology department has a dual system of
leadership. In addition to the radiology managers, seven radiology modality managers oversee
the different modalities, namely, Mammography, Computed Tomography (CT), Magnetic
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Resonance Imaging (MRI), General radiography (GEN Rad), and Ultrasound. These modality
managers oversee the quality and compliance section, and modality-specific education.
There has been a steady increase in the number of procedures performed at the KP Mid
Atlantic Radiology Department. Records indicate that over 616,858 radiology exams were
performed across the three regions in 2015. This number rose to 655,516 in 2016, representing a
6% increase. In 2017, the total number of radiology exams jumped up to 699,018. This number is
expected to rise above 700,000 by the end of 2018. The radiology department performs a variety
of radiology exams, ranging from simple, non-invasive to more invasive, and complex exams.
To improve the care provided to patients and their families, the Education Department of
Kaiser Permanente healthcare system of the Mid-Atlantic States Region created the
Interprofessional Education Department. This department was charged to educate, empower, and
support health care staff through provision of evidence-based educational activities, many of
which are accomplished through orientation, competencies, career development, role transition,
academic partnership, continuing education, and in-service education. By utilizing the
interprofessional collaborative education model, many health care practitioners are given the
opportunity to study and understand each other’s role as they are taught in a collaborative
practice model (Paradis & Whitehead 2015). The interprofessional collaborative practice has for
many years been the focus for education since the profession-only educational focus was
challenged by many organizations at the professional level, state level, national level, and the
World Health Organization (Orchard, 2010; Rakes, 2016; [WHO], 1988; IOM, 1972). The World
Health Organization (WHO) defined multiprofessional education as the “educational experience
shared by members or students of different health professions with the aim to improve
collaboration and knowledge of each other’s role”.
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Interprofessional Education at KP

Figure 5. The KPMAS Interprofessional Education Model.
The main objectives of KPMAS IPE were to create standardization, collaboration,
empowerment, efficiency, and above all, leadership development through partnership in
educational activities. In a way to invest in the employees, KPMAS strives to be the learning
organization as it grows to be one of the leading forces in healthcare. Since the enforcement of
the Patient and Affordable Care Act of 2010, KPMAS has expanded so much that the Education
Department needed to create positions and departments to care for its members. Thus, they
created continuing care evidence-based orientation practices “that have proven to be very
practical”. The Nursing Department was picked as the first department in which to incorporate
the KPMAS IPE model into practice. Though TeamSTEPPS was not used to operationalize the
organization’s framework, and neither was the implementation evaluated, the Nursing
Department was given the opportunity to learn from the other departments and to begin the
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organization’s efforts to break down the existing silos. In the Radiology Department the
Donabedian Theory was used to understand the Process, Structure, and outcome of educational
activities offered to staff. A gap analysis was conducted using the Donabedian Process, Structure
and Outcome model (Gardner, Gardner, & O'connell, 2014; Donabedian, 2005; 1992; 1989;
1988; 1980; & 1966). Implementation of the KPMAS IPE model in the Radiology Department
will be different in that a database will be built for data collection, TeamSTEPPS and mentoring
will be utilized to educate healthcare professionals from different modalities, and several tools
will be used to evaluate the KPMAS IPE implementation at different intervals.
The KPMAS Interprofessional Education Model Structure
The KPMAS Interprofessional Education model (KPMAS IPE) was adapted from the
High-Performing Programming (HPP) model developed by Nelson and Burns (Winter, 2016).
The KPMAS IPE model is made up of seven professional departments, namely, Nursing,
Behavioral Health (BH), Continuing Care, Workplace Safety, Laboratory, Radiology, and
Rehabilitation. These departments abide by the Policy and Procedure (P&P) Governance of
Kaiser Permanente, while pursuing Operational Excellence. The Pharmacy and Mid-Atlantic
Permanente Medical Group (MAPMG) departments have not yet adopted the KPMAS IPE
model but are collaborating with IPE teams in educational initiatives.
The goal of this model is to standardize educational practices using the 7 Professional
Development Processes, namely, orientation, competency, career development/role transition,
academic partnership, continuing education, research and scholarship, and in-service education.
For this project, my focus is on career development/role transition and continuing education.
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Barriers of Implementing the KPMAS IPE Model using Mentorship
It is no secret that there have been long standing professional conflicts and power
struggles in healthcare settings. Paradis & Whitehead (2015) suggested that organizations need to
address the issues of organizational and institutional professional hierarchies that hinder
collaboration in IPE (Lawlis, Anson, & Greenfield, 2014). This is one of the barriers seen as a
hindrance to implementing the Kaiser Permanente Mid-Atlantic States Region IPE model. Some
departments were quick to accept and implement the IPE model, while others still do not
understand why the model needs to be implemented. The Radiology Department of KPMAS was
one of such departments questioning the rationale for the IPE model.
Background of IPE Development and Integration at KPMAS
In 2017, the Vice President (VP) of Quality at KPMAS realized that collaboration among
practitioners and between service lines was essential to meet the integrated healthcare needs of
Kaiser Permanente members, and the overall demand of healthcare. After a review of the
orientation, in-services, and competencies at different levels of the organization, an integrated
team of educators, the interprofessional education team, was created to lead the effort. The VP’s
vision was to design integrated teams to care for patients, where every provider had access to
patients’ entire medical records and could provide individualized quality care to patients. In
keeping with this goal, the VP appointed a director in charge of Clinical and Nursing Education,
and Professional Development, to form the Interprofessional Education Department. Added goals
for this new department included reduction of fragmentation and repetition in care, reduction of
educational silos within the system, and improvement of standardization in education across
service lines. The Education Department created the KPMAS Interprofessional Education
Development Model to guide care and standardize education practices in Nursing, Mid-Atlantic
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Permanente Medical Group (MAPMG), Behavioral Health (BH), Continuing Care, Workplace
Safety, Laboratory, Radiology, Pharmacy, and Rehabilitation, all governed by Policy and
Procedure Governance and Operational Excellence. Seven professional development processes,
namely, orientation, competency, career development/role transition, academic partnership,
continuing education, research and scholarship, and in-services education were established to
standardize care across all nine departments of care provision.
An understanding and acknowledgement of the different performance levels helps the
organization recognize its current performance state and presents an opportunity to create action
steps required to move to the next performance level (Winter, 2016). The HPP Model framework
speaks to the organization’s culture and how leaders can adjust their frame of reference to
support change. The performance levels apply to individuals, the organization, or specific work
units (Wolf, Finlayson, Hayden, Hoolahan, & Mazzoccoli, 2014).
Needs Assessment and Gap Analysis of the Radiology Department
In healthcare, employee retention is vital and used as one of the measures to determine
the overall, financial and fiscal health of the organization (Griffeth & Hom, 2001; Kurnat-Thoma,
Ganger, Peterson, & Channell, 2017; American Association of Critical-Care Nurses [AACN],
2005). Kurnat-Thoma, Ganger, Peterson, & Channell, (2017) explained that healthcare
professional turnover is estimated to account for up to 5% to 5.8% of total hospital annual
operating budget. This could be largely driven by the loss and replacement of new employees
(Waldman, Kelly, Arora, & Smith, 2004; 2010; Kurnat-Thoma, Ganger, Peterson, & Channell,
2017). In order to address employee retention, as well as unexpected patient outcomes and
ineffective communication amongst team members, the Kaiser Permanente Mid-Atlantic States
(KPMAS) Education Department implemented an Interprofessional Education Development
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Model (IPEDM) using the interprofessional collaboration practice model. It has been noted that
since the development of the IPE model, there has been an increased sense of connecting-thedots in patient care as KPMAS strives to become a high-reliability organization, while leading
change in the healthcare system.
When many health care providers in the Radiology Department of Kaiser Permanente
Mid-Atlantic States (KPMAS) Region were asked, many acknowledged studying in
uniprofessional environments with limited knowledge necessary to create IPE teams at the
professional practice sites. The IPE model is intended to produce better health outcomes for
patients because of an increase in collaborative practices among many disciplines (Hall, 2015;
IOM, 2000, 2001, 2010, 2011, 2013, 2015; WHO, 2010). In an effort for Kaiser Permanente to
be a leader in healthcare delivery, the leaders quickly assessed that IPE must be an integral part
of its effort to integrate and become a high-reliability organization. Prior to the creation of the
IPE department, joint training or shared learning activities were rare, and many specialty areas
worked in silos. As noted by Sir Ian Kennedy in 2001, “the days when courses are designed
exclusively for nurses, should be behind us”. To sustain leadership in healthcare, continuous
improvement and change of habits must be part of KP’s organizational growth. Can the
implementation of TeamSTEPPS and a mentorship program using the IPE model therefore be a
long-term solution to address employee empowerment and standardization of care?
Possible Obstacles Hindering Implementation of Project
Many factors, including, but not limited to role clarity and hierarchical structure of the
healthcare system, affect the implementation and support of the IPE and collaborative practice. It
is imperative for members in an interprofessional education model to understand how to manage
the team dynamics (Brashers, Owen, Blackhall, Erickson, & Peterson, (2012), and processes that
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may occur as they partner in providing care to the patients while maintaining individual
professional identities. In reviewing the literature on the difficulties in implementing
interprofessional teamwork, three themes emerged: (A) the influence of the management team
and the department engagement, (B) the knowledge and contribution of each professional, and
(C) team dynamics in each department (Kvarnström, 2008). It is imperative for the team to work
collaboratively in reforming health care given that the individualized approach of care has failed
(Kvarnström, 2008; Yeager, 2005). The literature supports that when social work students
collaborated appropriately with other health science students, they positively influenced the
quality of patient care outcomes (Ko, Bailey-Kloch, & Kim 2014).
Implementation of the IPE model will fail when managers and other stakeholders do not
buy-in. Kvarnström (2008) defined teamwork as “the process whereby a group of people with a
common goal work together, often but not necessarily, to increase the efficiency of the task in
hand”. When managers of KPMAS do not support the IPE model, teamwork may not be realized,
which may then impact patient care outcomes. When leaders support the implementation of IPE
in their departments, it is anticipated that patient health outcomes will improve as a result of
provider coordinated performance in the delivery of care.
Goals of the project.
The purpose of this quality improvement project was to:
1. Enhance the practice experiences of participants’ post-orientation in the Radiology
department of KPMAS Region through a formal interprofessional education
mentorship and team building program.
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2. Increase the sense of participant empowerment, and subsequently improve
standardization of care through collaboration amongst professional groups and
service lines.
3. Use TeamSTEPPS for implementation and evaluation.
Aims of the project.
1. Review literature on Interprofessional Education effects on patient outcomes,
standardization of practice, and employee engagement and empowerment.
2. Conduct needs assessment and gap analysis of the Radiology Department’s current
practices and education program.
3. Collaborate with the Radiology Department management to implement the KPMAS
IPE model through a mentorship program utilizing the TeamSTEPPS framework
4. Evaluate the effectiveness of the program using Kirkpatrick’s Four levels of Training
and evaluation
Chapter III: Methodology
This section discusses the project design, methods and tools used, participant selection,
settings, and sampling. It then delves into study variables, data collection, data management, and
data analyses to yield actionable results.
Within many healthcare systems there is no standard approach for educating employees,
and this makes it difficult to meet appropriate educational demands needed to manage health
conditions efficiently and effectively. It is thus important to consider an educational approach
that would benefit both staff and patients. In healthcare, innovations alone would not
successfully eliminate errors, near misses, and sentinel events. It is imperative to properly
prepare staff to obtain the skill sets needed to care for today’s patients by improving
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collaboration and decreasing the provision of care in silos. Healthcare providers need to work
together to achieve better outcomes for their patients. This can be accomplished with IPE, using
TeamSTEPPS principles and mentorship.
KPMAS has embarked on educating its employees by implementing an IPE model to
engage them and provide them with resources needed for better care delivery to its members. In
the Radiology Department (RD) employees of different specialties work together to provide
patient care. The RD setting of collaborative care provides a conducive environment for the
implementation of IPE using the mentorship and TeamSTEPPS principles. Once employees
understand how to work in an interprofessional team, collaboration in patient care activity will
become easier. In order to move from provision of care in silos to standardization of care across
service areas, KPMAS developed its interprofessional education model. In the KPMAS IPE
model, employees are educated using best practices that are evidence-based.
The listed aims were used to guide the completion of this project.
Aims and Associated Methods
Methods of Achieving Aim One
Aim 1. Review of literature on Interprofessional Education effects on patient
outcomes, standardization of practice, and employee engagement and empowerment.
Complete literature review on interprofessional education, standardization, collaboration
of care, mentorship, TeamSTEPPS, and employee retention. (See “Literature Review”, Chapter
2). The literature search started in 2017 and ended in April 2020. The matrix is used to organize
terms and themes as they relate to the KPMAS IPE model. Search terms were continuously
added as themes developed. Abstracts review was ongoing until the completion of data analysis.
Seventy-eight publications and abstracts have been logged in and reviewed.
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Methods of Achieving Aim Two
Aim 2. Conduct needs assessment and gap analysis of the Radiology Department’s
current practices and education program.
Upon getting hired, the VP of Quality at KPMAS, performed a needs assessment by
interviewing managers and directors on their education practices. After having found out that the
educational practices were not standardized, she created the Interprofessional Education
Department and charged it with standardizing education across the region.
The author did a gap analysis by reviewing the education practices in the Radiology
Department in comparison to other departments. It was concluded that the educational practices
were not consistent across all the three service areas of the Radiology Department.
Aim Two was achieved through analysis of educational practices in the Radiology
Department regarding staff training and career development.
Methods of Achieving Aim Three
Aim 3. Collaborate with the Radiology Department management to implement the
KPMAS IPE model through a mentorship program utilizing the TeamSTEPPS framework.
The Vice President of Human Resources and the Regional Director of the Radiology
Department were the early adopters and bought-into the idea of utilizing TeamSTEPPS to
implement interprofessional education using a mentorship approach. In addition to committing
the Radiology Department to become the leading department in the implementation of IPE, the
Executive Director of the Radiology Department named his team “Champions of Change” and
charged them to participate in practices that will improve patient care outcomes, improve patient
access, and standardize care through education across all modalities. In collaboration with
TeamSTEPPS Master Trainers (author included) and center managers, the project team reviewed
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and revised the current education training processes. Healthcare professionals were trained and
evaluated on their understanding of how to use TeamSTEPPS and mentorship to implement IPE,
so they could serve as mentors to train other employees.
Design and Setting
The project was designed for assessment with descriptive statistics, utilizing
questionnaires on perceptions and attitudes toward IPE, as well as knowledge of IPE pre- and
post-training. Survey instruments used assessed participants’ perceptions of the implementation
readiness, as well as their perceptions and attitudes toward Team Structure, Leadership, Situation
Monitoring, Mutual Support, and Communication, the core components that comprise
TeamSTEPPS.
The project was conducted in the Radiology Department at the Kaiser Permanente MidAtlantic States (KPMAS) at the Hyattsville, MD, location. The Radiology Department at
KPMAS consists of 34 locations grouped under three service areas, namely, Baltimore (BAL),
District of Columbia Southern Maryland (DCSM), and Northern Virginia (NOVA). These service
areas perform approximately 8 thousand different radiologic procedures in a year (Radiology
dashboard, 2019). The modalities involved were General Radiology or X-Ray (CR), CT Scan
(CT), Mammography (MG), Magnetic Resonance Imaging (MRI), Ultrasound (US), Nuclear
Medicine (Nuc-Med), and Interventional Radiology (IR).
Stakeholders
The key stakeholders for this project include, but are not limited to, radiology staff, the
education department, the quality and safety department, and the human resources department.
The initiative to embark on this quality improvement project by KPMAS is widely accepted by
all senior leaders of the organization. Also, the readiness of the Radiology Department to move
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this forward is evident from the support and sponsorship provided by leaders from the
department.
Inclusion Criteria
The sample of healthcare professionals met the following inclusion criteria: Participants
were: (1) 18 years of age or older, (2) worked in the Radiology Department as either union or
non-union staff, and (3) were able to speak, read and write in English. The exclusion criteria
were: (1) healthcare professionals with physical and mental disability that renders them unable to
function in a team, and (2) all contract employees and non-radiology employees.
Sample
Selected staff from the Radiology Departments in all three service areas, namely, South
Baltimore (SB), Northern Virginia (NOVA), and the District of Columbia and Southern
Maryland (DCSM), participated in the course. The modalities involved were General Radiology,
Ultrasound, Interventional Radiology, Mammography, Magnetic Resonance Imaging (MRI), and
Computed Tomography (CT), Patient care services, and Nuclear Medicine. A total of 47 staff
members from the Radiology Department comprising of 3 physicians, 4 directors, 10 managers,
2 modality managers, and 28 frontline staff attended the course.
Recruitment of Faculty
In preparation for the class, the RD identified six team members and sponsored them to
attend the TeamSTEPPS Master Trainer course. Upon completion of the 16-hour course (two 8hour days) the participants obtained Certificates of Completion from the American Hospital
Association (AHA). Two of the five Master Trainers for TeamSTEPPS (Train-the-Trainers)
joined the author, the medical doctor in charge of regional medical legal, risk management and
patient safety, the Radiologist chair for breast imaging and intervention, as teaching faculty
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during the IPE course implementation. The teaching staff, the Train-the-Trainers are still parttaking in a pilot mentoring program, with evaluations scheduled in three-month intervals to
ensure sustainability.
Methods of Teaching
A 4-hour course titled “Using TeamSTEPPS Principles and Mentorship to Enhance
Interprofessional Education within Highly Reliable Teams” was offered to selected personnel in
the Interventional Radiology Department (IRD) and Radiology Department (RD). Prior to course
attendance, the staff completed two pre-surveys. One to evaluate the department readiness and
the other to understand what the staff knew regarding interprofessional education. This
educational collaboration was a means to empower staff, foster collaboration, improve
communication, and standardize practices across the IRD and RD.
The course began with an introduction of safety concerns to include, but not limited to,
near misses in the healthcare organization. The 4-hour didactic lecture was taught by faculty
from 4 different specialties including 2 medical doctors. The specialties included were 1
radiologist, 1 internal medicine, 1 interprofessional educator with nursing and radiology
background, and 2 ultrasound sonographers. The lecture covered safety issues in patient care,
education and career development, leadership, communication, situation monitoring, and mutual
support. TeamSTEPPS principles was used as a comprehensive teamwork program to train
healthcare professionals in the IRD and RD with the aim to improve patient care outcomes
through IPE (AHRQ, 2017). Formative evaluation was used during the learning process and
guided the modification of subsequent teaching and learning activities that occurred in teams
huddling to improve participant involvement.
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TeamSTEPPS tools and strategies (Brief, Huddle, Debrief, STEP, Cross Monitoring,
Feedback, Advocacy and assertion, Two-Challenge Rule, CUS, DESC Script, Collaboration, RSBAR, Call-Out, Check-Back, and Handoff) were used to educate the team using examples of
applications in patient care. These tools were taught using a “Leveled Approach” in which the
TeamSTEPPS tools were grouped in levels. The 100-level group included Brief, Call-Out, CrossCheck, and RSBAR. The 200-level group included Huddle, Situational Monitoring/Awareness,
and Shared Mental Model. While the 300-level group included Debrief, Advocate & Assert, CUS,
Two-Challenge Rule, and Feedback. These were used to highlight how leadership, situational
monitoring, mutual support, and communication in a team can be improved using TeamSTEPPS
and mentorship.
The Interprofessional Education course was designed to provide a basis for creating
clinical decisions, improve communication, and improve patient care outcomes in a collaborative
setting. The course applied TeamSTEPPS principles and Mentorship in teaching
interprofessional teams. In the course, healthcare professionals learned how to improve patient
care outcomes using communication, teamwork, and collaboration between practitioners of
different specialties in the Radiology Department of Kaiser Permanente Mid-Atlantic States. The
course included role modeling of responsibilities of healthcare providers during patient care
activities, teamwork, and collaboration. All activities and scenarios were in relation to patient
care, management of critical events, as well as associating or locating resources required to meet
radiology-specific patient care needs.
The overall objective of the IPE course offered was to provide basic techniques for
making clinical decisions while caring for patients and their families in a setting that fosters
interprofessional collaboration. In demonstrating collaboration and effective communication of
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patient care needs during the course, the class was divided into teams of four to five healthcare
professionals. These teams were given patient care scenarios to simulate in which they utilize
their skills, integrate their knowledge, expertise, and experiences to communicate and collaborate
in the patient care activities. During these simulations, teams were evaluated for their leadership,
communication, situation monitoring and mutual support. The Kirkpatrick Four Levels of
Evaluation was used to evaluate reaction (how the participants reacted), learning (improvement
in knowledge and skills), behaviors (evidence of behavior changes), and results (impact of
learning). With interprofessional education using TeamSTEPPS principles, healthcare providers
learned how to communicate with team members, clarifying each member’s roles and
responsibilities in providing care in an integrated setting, while executing components of a
treatment plan or public health intervention. Healthcare staff learned how to apply leadership
skills that support collaborative practice and team effectiveness. Throughout the IPE course, the
team worked together to create an inclusive learning environment in which all health care staff
were included, respected, and valued.
Members of the education team and the radiology staff used examples of patient care
scenarios that included a variety of healthcare specialties with diverse educational and cultural
backgrounds, holding diverse beliefs and educational perspectives. Attendees were strongly
encouraged to explore diverse learning styles in their sub teams to create an environment that
appealed to a variety of learners. A wide range of teaching methods to include active learning
methods, group learning, simulations, peer instruction, and inquiry-based case study and scenario
learning were used to encourage teamwork.
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Ethical Approval: Human Subjects
This is a quality improvement project that did not require Institutional Review Board
(IRB) approval, thus an IRB determination that the project is exempt from review was sought
and obtained prior to implementation (Appendix K). The goal was to have KPMAS house the
data collected and provide statistics as needed. No human subjects were involved in this project.
Recruitment of Project Participants
Radiology Department staff members were invited via email to voluntarily participate in
this quality improvement project. Healthcare professionals who accepted the invitation were
provided information about the course and requested to confirm their willingness and availability
to participate in the didactic course. Their managers were then notified to ensure they did not get
scheduled to perform patient care on the day of the course. The approved healthcare
professionals were then sent two pre-surveys to complete prior to coming to the class. Healthcare
professionals were selected from the following specialties: Interventional Radiology, CAT Scan,
MRI, Nuclear Medicine, Mammography, Ultrasound, General Radiology, and Patient Services.
Also, managers, modality managers, directors, and medical doctors (Radiologists) were invited
as well to participate in this system wide quality improvement project. It is important to note that
not every staff member who attended the course was willing to participate in the survey. Both
union and non-union healthcare providers were recruited for this project. Healthcare
professionals being union members have the right to attend the course yet decline to complete
the surveys. Table 4 shows the number of representatives from each modality, while Table 5
shows training participation by job title.

EMPOWERING HEALTH CARE PROFESSIONALS
Table 4

53

Table 5

KPMAS RD Represented Modalities
KPMAS RD
Represented Modalities

Number of
Representatives

Interventional Radiology
CAT Scan
MRI
Nuclear Medicine
Mammography
Ultrasound
General Radiology
Patient Service Rep.

1
4
5
2
5
4
7
1

KPMAS RD Job Title Demographics
KPMAS RD Job Title
Demographics
Radiology Technologists
Radiologist, MD
Directors
Radiology Managers
Modality Managers
Patient Service Rep.
Train-the-Trainers
Nurses

Number of
Representatives
7
3
4
9
5
1
3
1

It is worth noting that for the IPE course, everyone from frontline staff to directors and
physicians attended and participated in the same course, at the same time, and under the same
conditions, which is an important strategy in team building.
Figures 6 and 7 show course participation by modality and job title, respectively.

Figure 6. KPMAS Radiology Department IPE
Modalities.

Figure 7. KPMAS Radiology Department
job title demographics.
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Survey Instruments
The Implementation Climate Scale (ICS) (Ehrhart et al., 2014) was utilized to study the
organizational climate for evidence-based practice (EBP) implementation (Appendix E). The ICS
is a brief, 18-item, pragmatic tool used to measure six dimensions of the system’s climate for
EBP implementation, namely, focus on EBP, educational support for EBP, recognition for EBP,
rewards for EBP, selection for EBP, and selection for openness (Ehrhart, Torres, Hwang, Sklar, &
Aarons, 2019; Ehrhart et al., 2014). All ICS items were scored on a five-point Likert scale (0 =
not at all; 1 = slight extent; 2 = moderate extent; 3 = great extent; 4 = very great extent). The
subscale scores are determined by computing the mean score for each item set in each score, i.e.
by adding the response values (0 to 4) for each item in the subscale and dividing by the number
of items in the subscale. The total score for the ICS is determined by computing the mean score
across all subscales (Shuman, 2017). The internal consistency reliability (Cronbach’s alpha) and
construct validity for the ICS have been demonstrated (Ehrhart et al., 2014). By capturing the six
dimensions of the organizational context, results indicate the extent to which an organization
prioritizes and values the successful implementation of EBPs.
TeamSTEPPS Readiness Assessment Survey titled, “Pre-Assessment - TeamSTEPPS
Teamwork and Perceptions Questionnaire (T-TPQ)”, was used to measure participant
perceptions of team structure, leadership, situation monitoring, mutual support, and
communication prior to implementation of project. Respondents rate their agreement with each
of the 35 questionnaire items on a 5-point Likert scale (strongly disagree, disagree, neutral,
agree, and strongly agree). The T-TPQ was administered as a stand-alone pretest. Results of the
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T-TPQ should indicate participant perceptions toward teamwork, the current education process,
and leadership engagement prior to the training.
The Post-Assessment Interprofessional Team Simulation Training questionnaire was used
as a stand-alone posttest. This questionnaire includes the entire TeamSTEPPS Teamwork
Attitudes Questionnaire (T-TAQ), administered to assess participant attitudes towards teamwork
core components that comprise TeamSTEPPS, namely, team structure, leadership, situation
monitoring, mutual support, and communication. Results of the T-TAQ should indicate how
employees approach team-related issues and the impact of the training on participants’ attitudes,
knowledge, and team skills. Also included in the post-assessment questionnaire is a section
assessing the impact of the IPE training on the participants.
Data Collection
Variable data were collected from study participants electronically using Qualtrics, an
online data collection software package (Qualtrics Software, 2015). The questionnaires were
built online on the Yale Qualtrics website and reviewed for integrity. A few willing participants
tested the platform during a pilot run to ensure ease of use and feasibility of the Qualtrics
platform. The questionnaires were deemed user-friendly and easy to complete. Invitations with
links to the surveys were sent via email to participants to voluntarily complete. Participants were
given eight weeks to return their surveys, within which a total of six weekly reminders were sent
to those who had not completed and returned the surveys.
Data Management
With occasional guidance from the Yale Qualtrics customer service, it was easy for the
author to navigate the Qualtrics website and manage the questionnaire data as needed. In
preparation for data analysis, questionnaire data were downloaded from Qualtrics by exporting to
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Microsoft Excel files. The data were examined to determine if any survey responses were
incomplete or contained errors.
Data Analysis
ICS. For analysis, the data were exported from the Excel files to SAS software by the
Kaiser Permanente Data Analytics Department. From the ICS questionnaire responses, the
subscale scores were calculated by computing the mean score for each item set in each score.
The total ICS score was then determined by computing the mean score across all subscales.
These calculations were completed for both pre- and post-implementation ICS data, and the
percentage change in the scores was computed as well.
T-TPQ and T-TAQ. For analysis, responses for the T-TPQ and T-TAQ were coded per
the 5-point Likert scale (1 = disagree, 2 = disagree, 3 = neutral, 4 = agree, and 5 = strongly
agree). Four items in the TeamSTEPPS Teamwork Attitudes Questionnaire (T-TAQ) were
negative questions. Per recommendation on the Agency for Healthcare Research and Quality
(AHRQ) website (AHRQ, 2017), responses for these four items were reverse coded for inclusion
in the statistical calculations. The three negative items in mutual support (items 20, 21, 24) and
one in communication (item 30) were therefore rescored as 5, 4, 3, 2, 1, whereas the positive
items maintained the score of 1, 2, 3, 4, 5.
Ethical Considerations
Both Kaiser Permanente and Yale University decided after reviewing the project proposal
that Institutional Review Board (IRB) certification was not required, as it is an Evidence-Based
quality project with no involvement of human subjects. To protect the rights of the project
participants, they were all fully informed of what the project entails before the project began.
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The participants’ confidentiality and anonymity were ensured as names were not attached to the
surveys (Highland, 2017; Olenick, 2012).
Reliability or Internal Consistency
The internal consistency of ICS items that assess participant perceptions of the policies,
procedures, practices, and behaviors that are supported, rewarded, and expected to facilitate
effective implementation of EBP were established in a study by Ehrhart, M.G., Aarons, G.A., &
Farahnak, L.R. (2014). The consistency was assessed with a measure called Cronbach’s alpha,
which ranges from 0 to 1, where α = 0 if all scale items are not correlated and would approach 1
if all the items have high covariances (Appendix F).
Project Timeline
1.

Meeting with Leaders at KPMAS, June 2018

2.

Comprehensive review completed, June 2019

3.

DNP Project Proposal Defense, June 27, 2019

4.

Revise DNP Project, July 30, 2019

5.

Weekly Immersion Meetings, October 1, 2019 - April 17, 2020

6.

Implement-Gap analysis July 2019; Staff selection, December 2019,

7.

Pre-class surveys, class attendance December 2019

8.

post class surveys November 2019;

9.

Continue implementation and assessment, December 2019 – April 2020

10.

Analyze, January 2020 – April 2020

11.

Manuscripts Submission, May 18, 2020
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Leadership Immersion
"Leadership is ultimately about creating a way for people to contribute to making
something extraordinary happen” (DePree, 2004). According to Heath (2016), excellent and
exceptional leadership entails networking with application of several skill sets. These skills
include, but are not limited to vision, exceptional communication skills, situational awareness,
project management, commitment, conflict resolution, and above all staff and team development
(Heath, 2016).
For the Leadership Immersion, the author worked with leaders with diverse backgrounds,
as the implementation, analysis, and evaluation of the IPE model required excellent leadership
skills and deep commitment to patient care safety from the entire organization, and specifically
the Radiology Department. One of the author’s goals for this Project Leadership Immersion was
to develop personal leadership skills while collaborating with leaders of diverse backgrounds.
The intent was to develop these skills through the integration and application of relevant
TeamSTEPPS course content and training on the TeamSTEPPS skills. Work was built on
knowledge learned from Mentored Leadership Practicum Course in which the author
collaborated with senior leaders at KPMAS to understand the TeamSTEPPS concept. Project
Immersion was a continuation from where the author ended with Leadership Practicum Course
by implementing and evaluating TeamSTEPPS in the Radiology Department.
Project Sponsors and Mentors
To complete this work, the author collaborated directly with the Interim Senior Vice
President of Human Resources for Kaiser Permanente Mid-Atlantic States (KPMAS) Regions;
the Senior Vice President Health Plan & Hospital Quality, Co-Executive Director Care
Management Institute for Kaiser Foundation Health Plan, Inc.; the Regional Director Imaging
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Service for Kaiser Permanente Mid-Atlantic States (KPMAS); Regional Medical Director for
Imaging Services, Service Chief Diagnostic and Interventional Radiology Subspecialty
Neuroradiology for Mid-Atlantic Permanente Medical Group (MAPMG); and the Interim
Director of Health Plan Analytics for Kaiser Permanente Health Plan/Foundation Mid-Atlantic
States.
The Vice President of Human Resources involvement in Career Planning & Development
at KP was instrumental in the implementation of TeamSTEPPS and the mentorship program. Her
experience in sponsoring the annual learning conference to train educators was vital in the
TeamSTEPPS implementation, as staff and educators of other department had the opportunity to
experience IPE education using TeamSTEPPS and mentorship as presented at the Learning
Conference. The Sr. VP of Quality and Patient Safety was the initiator of the IPE at KPMAS and
was vested in the implementation and dissemination of IPE. This author worked with the
Executive Director of Imaging Service, who is the leader of the Radiology Department, to
implement and evaluate the KPMAS IPE model.
Above all, the author worked closely with her mentor and advisor, Dr. Jessica Coviello,
Yale School of Nursing faculty, in the implementation, evaluation, and dissemination of the
KPMAS IPE model using TeamSTEPPS and mentoring.
All the above leaders were instrumental in providing ongoing mentorship and guidance as
the author developed leadership skills. We accomplished the implementation and evaluation of
the IPE model through regular meetings, one-on-one education sessions, progress review and
feedback evaluation.
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Chapter IV: Results
Effective interprofessional education enhances competencies of healthcare professionals
by improving delivery of quality healthcare service, yielding better patient outcomes, and
assisting healthcare professionals in acquiring collaborative training for interdisciplinary
specialized practice (Highland, 2017; Huot, 2014). IPE is therefore beneficial to the healthcare
professionals, as well as for the healthcare institutions and the patients receiving the service
(Highland, 2017).
Aim 3 of this project was to collaborate with the Radiology Department management and
implement the KPMAS IPE model through a mentorship program utilizing the TeamSTEPPS
principles. Project participants were invited to complete two pre-implementation surveys and two
post-implementation surveys. The data collected was analyzed for evaluation.
Project Evaluation and Interpretation
Pre- and Post-ICS Assessments
Response rate. A total of 47 healthcare professionals from the Radiology and
Interventional Radiology Departments attended the course. All participants received invitation to
complete the pre- and post-implementation surveys. However, given the unionized environment,
completion of the surveys was voluntary. Participants who completed the pre-implementation
survey did not necessarily complete the post-implementation survey, and vice versa. Though 31
participants completed the pre-implementation ICS survey and 21 completed the postimplementation ICS survey, only 13 completed both (N=13). Hence, with respect to the ICS
survey, 18 participants completed the pre-ICS survey only, 8 completed the post-ICS survey only,
13 completed both, and 8 completed none (Figure 8).
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Figure 8. ICS Survey Completion Rate.

In the analysis, the paired t-test was used to compare the pre- and post-implementation
score means, while the Wilcoxon signed-rank test used to compare the paired medians, due to
small sample sizes. Analysis of ICS Items 16 and 17, two of the three Subscale 6 (Selection for
Openness) items, yielded p-values of 0.04 and 0.05, respectively. The p-value </= 0.05 indicates
significant differences between the pre- and post- survey scores, with 96% and 95% confidence,
respectively (Table 6). Coincidentally, ICS Items 16 and 17 have a high measurement reliability,
Cronbach’s alpha of 0.98, underscoring the reliability of the outcome.

Table 6
Descriptive Statistics for ICS Subscale 6: Selection for Openness
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SE = Standard Error, IQR = Interquartile Range
Note: The descriptive statistics in Table 6 are obtained by analyzing only survey results from participants
who completed both the pre- and post-implementation surveys (N = 13).

Items 16 and 17 assessed participants’ concurrence with the statements “This team/agency
selects staff who are adaptable” and “This team/agency selects staff who are flexible”, respectively.

The decrease in agreement to these statements after the implementation can be attributed to the
culture in a union environment. Having understood IPE principles in the training, participants
decided that these selection criteria did not apply to them, since certain appointments and
promotions are based on staff seniority in the department, as opposed to selection based on staff
adaptability, flexibility, and openness to new types of interventions.
Table 7 shows the ICS mean scores for every item, the subscale scores, and the total
scores pre- and post-implementation, including the percentage changes.
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Table 7
Pre- and Post-Implementation Climate Scale (ICS) Scores
The ICS assesses the degree to which there is a strategic organizational climate supportive of
evidence-based practice implementation. Respondents score the 18 items by indicating the extent
to which they agree with each statement on a five-point Likert scale
(0 = not at all; 1 = slight extent; 2 = moderate extent; 3 = great extent; 4 = very great extent).
Pre-ICS
Mean

Post-ICS
Mean

%
Change

Focus on Evidence-Based Practice
1. One of this team/agency’s main goals is to use evidencebased practices effectively.

2.79

2.95

5.80%

2. People in this team/agency think that the
implementation of evidence-based practices is important.

2.82

3.26

15.66%

3. Using evidence-based practices is a top priority in this
team/agency.

2.75

3.16

14.83%

2.79

3.12

12.10%

Educational Support for Evidence-based Practice
4. This team/agency provides conferences, workshops, or
seminars focusing on evidence-based practices.

Subscale score

2.21

2.50

12.90%

5. This team/agency provides evidence-based practice
trainings or in-services.

2.36

2.37

0.48%

6. This team/agency provides evidence-based practice
training materials, journals, etc.

1.86

2.16

16.19%

2.14

2.34

9.17%

Recognition for Evidence-Based Practice
7. Clinicians in this team/agency who use evidence-based
practices are seen as clinical experts.

2.71

2.74

0.83%

8. Clinicians who use evidence-based practices are held in
high esteem in this team/agency.

2.79

2.95

5.80%

9. Clinicians in this team/agency who use evidence-based
practices are more likely to be promoted.

2.39

2.32

-3.22%

2.63

2.67

1.36%

Subscale score

Subscale score
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Table 7
Pre- and Post-Implementation Climate Scale (ICS) Scores, cont’d
Pre-ICS
Mean

Post-ICS
Mean

%
Change

Rewards for Evidence-Based Practice
10. This team/agency provides financial incentives for the use
of evidence-based practices.

1.41

1.63

15.93%

11. The better you are at using evidence-based practices, the
more likely you are to get a bonus or a raise.

1.41

1.53

8.45%

12. This team/agency provides the ability to accumulate
compensated time for the use of evidence-based
practices.

1.48

1.47

-0.53%

1.43

1.54

7.80%

Selection for Evidence-Based Practice
13. This team/agency selects staff who have previously used
evidence-based practice.

1.81

2.05

13.10%

14. This team/agency selects staff who have had formal
education supporting evidence-based practice.

1.89

2.16

14.24%

15. This team/agency selects staff who value evidence-based
practice.

2.00

2.17

8.33%

1.90

2.13

11.77%

Selection for Openness
16. This team/agency selects staff who are adaptable.

3.04

2.84

-6.38%

17. This team/agency selects staff who are flexible.

3.14

2.84

-9.57%

18. This team/agency selects staff open to new types of
interventions.

3.04

2.89

-4.64%

3.07

2.86

-6.90%

2.34

2.44

4.66%

Subscale score

Subscale score

Subscale score

Total ICS Score

Note: The mean scores in Table 7 are obtained by analyzing all data from the pre-implementation survey (N = 31)
and all data from the post-implementation survey (N = 21).

The mean score for Focus on Evidence-based Practice subscale increased by 12.1% from
2.79 to 3.12, indicating a significant impact of the IPE course on the participants’ focus on
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Evidence-Based practice. The Educational Support for Evidence-based Practice subscale mean
score went up by 9.17% after the training (from 2.14 to 2.34), while the Recognition for
Evidence-Based Practice subscale score only changed by 1.36% from 2.63 to 2.67. As Items 8
and 9 show, though participants agree to a greater extent post-implementation that clinicians who
use Evidence-based practices are held in high esteem, they agree to a lesser extent postimplementation that these clinicians are more likely to be promoted. This can be attributed to the
union environment in which career promotion is based on seniority, and much less by the
employees’ initiative and work performance. The decrease in the means score of Item 9
significantly limits the change in subscale mean score from pre- to post-implementation.
The Rewards for Evidence-Based Practice subscale mean score increased by 7.8% from
1.43 to 1.54, while the Selection for Evidence-Based Practice subscale mean score increased by
11.77% from 1.90 to 2.13. These two subscales indicate an increase in the participants’ valuation
of Evidence-Based Practice after implementation.
The Selection for Openness subscale mean score decreased post implementation by 6.9%
from 3.07 to 2.86. The participants agreed to a lesser extent post-implementation that the team
selects staff who are adaptable, flexible, or open to new types of interventions. This is due to the
union environment, as selection is mainly based on employee seniority, not on employee
adaptability, flexibility, or openness to new interventions.
Overall, the total ICS score value increased by 4.66% from 2.34 to 2.44, indicating an
increase post-implementation in the degree to which the organizational climate is supportive of
evidence-based practice implementation.
Table 8 shows a summary of the ICS survey results with the subscale mean scores and
the total scores, pre- and post-implementation, including the percentage changes. By isolating the
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subscale scores, the minimal or negative changes in the scores of two subscales, namely,
Recognition for Evidence-Based Practice and Selection for Openness are more evident. These
highlight the influence of the union environment on the organization’s support for evidencebased practice implementation. Mills (1985) studied 276 companies found that senior employees
are more likely to be promoted over the junior employees. Another study with 400 companies by
Abraham and Medoff (1985) also found evidence that seniority is given significantly greater
weight in the promotion and managerial advancement of employees within union compared
nonunion settings.
Table 8
Pre- and Post-ICS Subscale scores, total score, and percent changes
Pre-ICS

Post-ICS

Focus on Evidence-Based Practice
Educational Support for Evidence-Based Practice
Recognition for Evidence-Based Practice

2.79
2.14
2.63

3.12
2.34
2.67

Percent
Change
12.10%
9.17%
1.36%

Rewards for Evidence-Based Practice
Selection for Evidence-Based Practice
Selection for Openness
Total ICS Score

1.43
1.90
3.07
2.34

1.54
2.13
2.86
2.44

7.80%
11.77%
-6.90%
4.66%

ICS Subscales

Note: The mean scores in Table 8 are obtained by analyzing all data from the pre-implementation survey (N = 31)
and all data from the post-implementation survey (N = 21).

Figure 9 is a chart of the pre- and post-implementation ICS subscale and total scores. The
decrease in the Selection for Openness subscale mean score, as well as the relatively slight
change in the Recognition for Evidence-Based Practice subscale score post-implementation is
more evident in the chart.
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Figure 9. Pre- and Post-ICS Subscale scores and Total score.
Table 9 below includes the median scores, calculated to check for outliers in the collected
data. For each subscale, the ICS score median either remained unchanged post training, or
changed identical to the change in means (Fig. 10), suggesting there was no skewness in the data.
This supports the recommendation to evaluate ICS scores by comparing the means, and not
medians.
Table 9
Pre- and Post-ICS Subscale scores – Means and Medians

ICS Subscales
Focus on Evidence-Based Practice
Educational Support for Evidence-Based Practice
Recognition for Evidence-Based Practice
Rewards for Evidence-Based Practice
Selection for Evidence-Based Practice

Pre-ICS
Mean
2.79
2.14
2.63
1.43
1.90

Post-ICS
Mean
3.12
2.34
2.67
1.54
2.13

Pre-ICS
Median
3.00
2.00
3.00
1.00
2.00

Post-ICS
Median
3.00
2.50
3.00
2.00
2.00
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3.07

68
2.86

3.00

3.00

Figure 10. Pre- and Post-ICS Subscale scores – Means vs. Medians.

Pre- and Post-TeamSTEPPS Readiness Assessments
Response rate. As previously explained, 47 healthcare professionals attended the
course and received invitation to complete the surveys but were not obliged to do so. Though 29
participants completed the Pre-Assessment - TeamSTEPPS Teamwork and Perceptions
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Questionnaire and 19 completed the Post-Assessment Interprofessional Team Simulation
Training Questionnaire, only14 completed both (N=14). Hence, with respect to the
TeamSTEPPS Assessment surveys, 15 participants completed the Pre- TeamSTEPPS
Assessment only, 5 completed the Post- TeamSTEPPS Assessment only, 14 completed both, and
13 completed none (Figure 11).

Figure 11. Pre- and Post-TeamSTEPPS completion rate.

The T-TPQ, administered as a stand-alone pretest, resulted in a mean score of 4.02 (out of
5), indicating that participants had a good perception toward teamwork, the prevailing education
process, and leadership engagement prior to the training (Table 10). After training, the T-TAQ,
equally administered as a stand-alone posttest, resulted in a mean score of 4.54 (out of 5),
indicating that participants had developed a more positive attitude toward the teamwork core
components that comprise TeamSTEPPS after the training (Table 11).
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Table 10

Table 11

Pre-implementation participant perceptions of
TeamSTEPPS

Post-implementation participant attitudes
toward TeamSTEPPS

TeamSTEPPS
Component

Pre-T-TPQ

TeamSTEPPS
Component

Post-T-TAQ

Team Structure
Leadership
Situation Monitoring
Mutual Support
Communication

4.14
4.06
3.77
3.96
4.16

Team Structure
Leadership
Situation Monitoring
Mutual Support
Communication

4.48
4.78
4.63
4.33
4.45

Total Average

4.02

Total Average

4.54

Note: The mean scores in Tables 9 and 10 are obtained by analyzing all data from the pre-implementation survey (N
= 29) and all data from the post-implementation survey (N = 19).

Here are the results by core component:
Team Structure. Prior to training, the participant perception of the team structure had a
mean score of 4.14 on the Likert scale of 1 (= strongly disagree) to 5 (= strongly agree). After
training, the mean score for participant attitude toward team structure was 4.48, indicating a
positive influence of the training.
Leadership. Similarly, the perception of leadership prior to training was scored at 4.06,
and the attitude toward leadership after the training was 4.78, indicating a significant increase in
participants’ valuation of this core component of TeamSTEPPS.
Situation Monitoring. The mean score for participant perception of situation monitoring
was 3.77 prior to training. After training, participant attitude toward this component was had a
mean score of 4.63, indicating a big increase in participants’ awareness and monitoring of the
prevailing situations, to identify where their input is needed.
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Mutual Support. Participant perception of mutual support in the team was scored at 3.96
prior to training. The attitude toward mutual support went up to 4.33 post implementation,
indicating that the TeamSTEPPS training participants understood the value of collaborating and
helping each other to produce better outcomes.
Communication. The perception of Communication prior to training was scored at 4.16.
After training, participant attitude toward communication has a mean score of 4.45, indicating
another positive influence of the training on participants’ valuation of communication with team
members.
Figure 12. is a bar chart of pre-implementation perceptions of TeamSTEPPS and postimplementation attitudes toward the same core components of TeamSTEPPS. The training
visibly had a positive influence on the participants with respect to the five core components of
TeamSTEPPS, namely, team structure, leadership, situation monitoring, mutual support, and
communication.
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Figure 12. Pre-Assessment - TeamSTEPPS Teamwork and Perceptions vs. Post-Assessment TeamSTEPPS Teamwork and Attitudes
Learning. Question #15 on the “Post-Assessment Interprofessional Team Simulation
Training” questionnaire assesses the participants’ level of understanding before and after their
participation in the Interprofessional Team Training. Each of the ten sub questions has two parts,
namely, “BEFORE participating in the training I had a good understanding of:” and “AFTER
completing the training I have a BETTER understanding of:”. Survey respondents could opt out
by selecting N/A (0), or pick their degree of agreement with the statements from the 5-point
Likert scale options, namely, strongly disagree (=1), disagree (=2), neutral (=3), agree (=4),
strongly agree (=5).
The response analysis reveals that though project participants agreed (3.96 mean score)
that they had a good understanding of IPE concepts before participation in the Interprofessional
Team Training, they had an even stronger agreement (4.60 mean score) to having attained a
better understanding of IPE concepts after the training (Table 12).
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Table 12
Participant understanding of IPE Concepts BEFORE and AFTER the course
Question #15 on the “Post-Assessment Interprofessional Team Simulation Training”
BEFORE participating in the IPE training, participants had a good understanding of:
AFTER completing the IPE training, participants have a BETTER understanding of:
Level Evaluation: Learning

BEFORE AFTER

The benefits of interprofessional education (IPE).

3.89

4.50

The association between patient safety and interprofessional collaboration.

4.11

4.70

The benefits of implementing TeamSTEPPS concepts.

3.61

4.53

How to share information effectively in an interprofessional team.

4.00

4.65

The importance of having a shared mental model in an interprofessional team.

3.63

4.55

How to advocate for patient (CUS, 2-Challenge Rule) in an interprofessional team.

3.84

4.50

The importance of helping and asking for help as appropriate.

4.20

4.65

The benefits and application of SBAR.

4.25

4.68

The interprofessional communication skills (Repeat Back, Closed Loop Comm).

4.00

4.70

Team leader use of briefs and huddles.

4.05

4.55

Total average of a good understanding of IPE

3.96

4.60

On average, participants concurred that they had a good understanding of the benefits of
interprofessional education (IPE) before the training with a rating of 3.89. After the training, they
rated their agreement to having a better understanding of this knowledge at 4.50, a significant
increase on the 5-point Likert scale. By the same token, the participants’ ratings for these
knowledge items increased as follows: the association between patient safety and
interprofessional collaboration, from 4.11 to 4.70; the benefits of implementing TeamSTEPPS
concepts, from 3.61 to 4.53; how to share information effectively in an interprofessional team,
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from 4.00 to 4.65; the importance of having a shared mental model in an interprofessional team,
from 3.63 to 4.55; how to advocate for the patient (e.g., CUS, Two-Challenge Rule) in an
interprofessional team, from 3.84 to 4.50; the importance of offering assistance and asking for
help as appropriate, from 4.20 to 4.65; the benefits and application of SBAR, from 4.25 to 4.68;
interprofessional communication skills such as (e.g., Repeat Back, Closed Loop Communication),
from 4.00 to 4.70; and team leader use of briefs and huddles, from 4.05 to 4.55.
The bar chart in Figure 13 shows the comparison of participant understanding of the IPE
concepts before and after the course. The results show that participants had a better
understanding of all ten IPE concepts assessed after the training.

Figure 13. Participant understanding of IPE concepts BEFORE and AFTER the course.
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Methods of Achieving Aim Four
Aim 4. Evaluate the effectiveness of the program using Kirkpatrick’s Four levels of
Training and evaluation
Aim 4 was achieved using Kirkpatrick’s Four Levels of Training and Evaluation model to
evaluate the implementation of IPE using TeamSTEPPS and mentorship in the Radiology
Department. Assessments were conducted during project implementation. Each aim of the
project was evaluated and adjusted, as necessary. Healthcare professionals participating in the
project were evaluated on an ongoing basis.
The Kirkpatrick model, theoretical framework that guided the evaluation of this project,
was developed by Donald Kirkpatrick in 1955 (Pulichino, 2007) to evaluate the effectiveness of
learning solutions (Appendices A, G, H). This model has four levels, namely:
1.

Reaction: Showed how employees reacted to the IPE training using TeamSTEPPS

principles and mentorship education they received. This was measured by the surveys before and
after the training. The goal was to understand what the healthcare professionals thought before
and after participating in the IPE education program. It was used to guide the understanding of
the usefulness of the IPE.
2.

Learning: Here we assessed what the employee learned from the IPE training. We

used pre- and post-tests or hands-on assignments that demonstrated the healthcare professional
learned a new skill. We also utilized teams’ huddles, briefings, and debriefings to continue the
reinforcement of principles learned.
3.

Behavior: We validated change in behavior and skills by assessing participants’

utilization of the skills learned in their day-to-day jobs. Weekly interprofessional patient care
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simulations were conducted. The performance of each member in the IPE simulation team was
measured using the before and after questionnaire. A debrief occurred after the completion of
every IPE simulation or IPE huddle (See sample debrief form in Appendix I). Participant
behavior was evaluated relative to the role played during the simulation. Huddles, briefs, and
debriefs were conducted by the manager, the lead technologist, and/or the educator, during daily
rounding.
4.

Results: This is the final stage of the Kirkpatrick model in which we evaluated the

results in behavior change of the participants after attending the IPE course. The influence of the
training on the participants’ attitude toward the core components of TeamSTEPPS, namely, team
structure, leadership, situation monitoring, mutual support, and communication, was evaluated.
Team structure. The overall interaction between team members during simulations was
evaluated. Teams were assessed to be effective based on how efficiently they came together,
identified members’ roles and responsibilities, held members accountable, and included patients
and families into the care teams (AHRQ, 2017).
Leadership. During highly reliable teams’ simulations, the team lead position was
rotated from one team member to another. The team lead had the responsibility to identify the
goals and vision of the team based on the IPE simulation scenarios. The lead also had the
responsibility to identify the resources that helped to maximize team performance while
balancing workload within the team. The team lead’s delegation of tasks and assignments was
assessed during the IPE simulations as the scenario changed, using the Brief checklist, the
Huddle cards, and the Debrief checklist.
Situation monitoring and Mutual support. The team utilized SBAR, Call-out,
Checkback, and CUS mnemonic to bring attention to situations that needed attention during
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patient care. Whenever there was a change in patient care, the staff huddled and discussed
changes made to accommodate the situation. Cross monitoring was also used to assess actions of
other members as they performed simulations (“Watching each other’s back”, making sure that
patient care is performed effectively. Team members were empowered to call out any mistakes
noticed, using CUS mnemonics (I am Concerned! I am Uncomfortable! This is a Safety issue!).
Every team member was given the right to be able to stop the line whenever patient safety was at
stake.
Communication. Patient care information was communicated using TeamSTEPPS tools
(SBAR, Brief checklists, Debrief checklists, Huddles, Two-challenge rule, Call-out, Check-back,
Closed-loop communication, Hand-off, and I PASS the BATON). These tools were used to
effectively communicate patient information within and between departments, and for
collaboration in patient care activities (Barach, & Cosman, 2015). We assessed the usage of the
learned TeamSTEPPS principles. As shown in Figure 13, the improvements in IPE knowledge
after the training was a result of the use of the TeamSTEPPS tools.
The return on investment for the organization for implementing the KPMAS IPE using
mentorship and TeamSTEPPS is seen in the continuous use of the TeamSTEPPS tools. This has
empowered employees to speak up for patient safety and to advocate for each other during
patient care. Employees also reported that feeling more comfortable to discuss their concerns
within the team and with the leadership.
Chapter V: Discussion
A Summary Review of the Problem
In 2016 the IOM reported that medical error was the third leading cause of death in the
United States’ healthcare system. Ineffective collaboration and communication among healthcare
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professionals increase the potential for harm to patients as they move from one healthcare
provider to another within the healthcare system. Without proper communication of patient
needs across healthcare disciplines, the risk of committing errors remains high. Health care
systems are encouraged to train employees with a focus on interprofessional education (IPE) and
collaborative practice (IOM, 2004 & WHO, 2010). Many healthcare professionals work in silos,
with little or no collaboration, resulting in greater potential for medical errors, duplication of
services, increased cost, and poor health outcomes (Cuff, 2013; Schwarz, 2017).
Key Findings
In this project, participants were trained to improve communication and collaboration
across specialties to improve healthcare outcomes. Findings from the project have added value to
the other studies suggesting that IPE should be encouraged within clinical settings (Cleary, 2004;
Epstein, 2014; Shaffer, 2014; Gunderman, & Cuskaden, 2014; Schwarz, 2017). This project used
TeamSTEPPS to successfully implement an innovative KPMAS model of interdisciplinary
practice in the Radiology Department. The purpose of the implementation was to optimize
communication, build interdisciplinary relationships, prevent medical errors, improve safety, and
enhance employee satisfaction. The project demonstrated overall change in staff perceptions and
attitudes. In this project, the basis has been set for future surveys and evaluation at six-month and
one-year intervals.
Regarding the outcome, we found that the utilization of interprofessional team training
principles such as the use of RSBAR, Debriefs, Briefs and Huddle checklists were embraced
warmly by the staff. The staff verbalized that the leadership team was supportive of the IPE
principles and pleased with the use of the knowledge gained from the implementation IPE.
Patterson (2017) showed that effective implementation of interprofessional care teams improves
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staff confidence and creativity, resulting in improved patient care outcomes. The healthcare
professionals in the Radiology Department found the KPMAS IPE model was beneficial in all
modalities (General Radiology or X-Ray (CR), CT Scan (CT), Mammography (MG), Magnetic
Resonance Imaging (MRI), Ultrasound (US), Nuclear Medicine (Nuc-Med), and Interventional
Radiology (IR)) and that patient care was observed to be more engaging and organized.
Therefore, the implementation of the IPE model in Radiology demonstrated improved patient
outcomes and may explain the observed reduction in medical errors over a six-month period.
This was most evident during the COVID-19 pandemic where the healthcare professionals in
radiology used the interprofessional team approach to render quality patient care.
The project demonstrated overall change in staff perceptions and attitudes; the analysis of
which has been downloaded into a data trove for future surveys and analysis at six months and
one-year intervals. Despite the interruption of normal care practices during this pandemic period,
the RD staff associated the ease and effectiveness of collaborative care with the KPMAS IPE
model. Data revealed that the RD staff were confident in communicating and collaborating in
patient care activities. The staff who attended valued the IPE training and noted that all
departments should have the opportunity to attend the same training. By using recommended
TeamSTEPPS survey questionnaires, participant sentiments, opinions, and knowledge were
collected and quantified for analysis. Though the timing of the project implementation was
interrupted with the outbreak of COVID- 19, participants strongly evaluated IPE using
mentorship and TeamSTEPPS as beneficial in helping them develop excellent communication
and collaboration skills. This data will be further analyzed to make important inferences on the
implementation of IPE at KPMAS RD, using mentorship and TeamSTEPPS. This will add value
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to the data as the implementation will thus be sustained long after the DNP project has been
completed.
Following the implementation, the ICS survey results showed a decrease in the post test
mean for Selection for Openness. Union participants felt that selection in the union environment
was based on employee seniority (Holley, Wolters, and Jennings, 2011) and not on the staff’s
adaptability, flexibility, or openness to new types of interventions. In table 8, all the ICS
subscales showed an increase in the post- vis-a-vis the pre-mean except in the selection for
openness. The increase seen in the subscales compares with the ICS expectations (Ehrhart,
Aarons, & Farahnak, 2014). Both Mills (1985) and Abraham & Medoff (1985) demonstrated
that seniority is given preferential treatment in promotion and managerial advancement in union
settings. To check for outliers, especially in the Selection for Openness subscale, the medians
were determined as seen in Table 9. The calculated medians were comparable to the means,
indicating no skewness. Furthermore, the pre- and post-survey medians remained identical for
most subscales and changed similar to the means change in two subscales. This supports the
recommended ICS evaluation method of comparing the pre-and post-means, and not the medians.
The improvement in patient advocacy within the interprofessional teams after the training
is evidence of the increasing mutual support, mutual trust, and a speak-up culture for patient
safety. The staff felt comfortable using the CUS mnemonics to express themselves in situations
of potential harm to patients. When needed, the staff verbalized by stating that “I am Concerned,
I am Uncomfortable, this is a Safety issue,” to stop the line for patient safety. The RD staff
reported that the implementation of IPE has clearly made them understand and value similarities
and differences in their various roles using effective communication and collaborative tools, such
as RSBAR and the CUS mnemonics. This has improved the quality and safety of patient care as
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staff are communicating patient care needs using evidence-based tools (Lindmeier, 2019).
Interprofessional education should be encouraged in the clinical setting to improve patient
outcomes.
IPE focusses on communication, collaborative teamwork (Keijser, 2017; Rakes, 2016), and
standardization of care, and has shown to prevent errors in practice (Huehn, 2017; Center for
Health Sciences Interprofessional Education, Research and Practice [CHSIERP], 2015), improve
coordination of patient care, and understanding of role clarity. As noted by Lindmeier (2019), the
Accreditation Commission for Education in Nursing (ACEN) has mandated that
interprofessional education be included in the curricula of all health care education to improve
communication, standardization of care, collaboration, and teamwork, all of which were shown
to increase in the RD after the implementation of IPE.
The Kirkpatrick model of evaluation considers staff evidence of learning as a way of
measuring team dynamic. This was evident during the COVID-19 when emergencies and
assignment changes resulted in an increased demand of radiologic exam services. The lead
technologist monitoring and modifying patient schedules and staff assignments called for a
huddle, an ad hoc meeting to reestablish situational awareness, reinforce plans already in place,
and to assess need for plan adjustments. This proved to be very effective in the management of
COVID-19 and non-COVID-19 patients. The implementation of IPE prepared the RD/IRD staff
to effectively collaborate in delivering patient care. As evident in the result survey questions,
participants listed important learning experiences as: (i) better communication is critical for
quality of care and patient safety. Collaboration is the key to team success, and ultimately shared
goal, (ii) During the training, all participants agreed with the training concept, (iii)
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Interprofessional training helped me understand that when it comes to patient care there are no
titles …etc.
These responses clearly showed the value of IPE in team building to deliver improved
quality patient outcomes. Through IPE, the staff now understands role clarity and effective
communication with other teams to meet patient’s needs.
Implications of IPE for Practice, Education, and Policy
The IPE implementation improved collaboration for high quality care and better patient
outcomes. Without effective team building, ineffective communication among healthcare
professionals will continuously lead to medical errors and harm to patients (Lindmeier, 2019;
Cranford & Bates, 2015; Huehn, 2017; Costanza, DiCowden, & Row, 2014; Sherwood, 2011).
The Joint Commission (2015) reported that approximately 70% of healthcare errors are directly
linked to poor communication and ineffective collaboration within the healthcare systems. Our
findings demonstrated that collaboration across specialties greatly improved employees’
perceptions and attitudes toward teamwork. In addition, we found that participating in IPE
improved participants’ knowledge and behavior towards to teamwork, enhanced communication,
and job satisfaction. As a result of these improvements it is likely that IPE will be beneficial if
implemented in other areas. Per Lindmeier, 2019; Arentsen et al., 2016; and Meleis, 2016, IPE is
an essential tool to teach effective skills required for appropriate communication. The project
implementation has transformed the way care is provided in the RD.
According to the Joint Commission (2017, 2015), healthcare systems must be challenged
to provide high quality, efficient, safe, and effective care to patients. The IPE and TeamSTEPPS
principles are widely sought by different departments in KPMAS. Both principles have been
adopted by the Regional Education Department to educate a selected group of healthcare
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professionals called “Train-the-Trainers” (mentors). These mentors will in turn train others in
their respective specialties. Materials developed during this project have been shared with staff
and are currently being utilized to train participants. The mentors meet monthly to discuss their
accomplishments and opportunities for any improvements.
Future Research
This project was conducted in a union environment. Surprisingly, a major finding was the
decrease in “selection for openness” post interventions. In the future, it will be worthwhile
investigating whether the result seen in the union environment agrees with that of a nonunion
environment. The ratings of the healthcare professionals in a nonunion setting will provide added
value in advancing our knowledge and understanding of the IPE model. We hypothesize that in a
predominantly nonunion environment “selection for openness” will increase because career
development is not highly influenced by an employee’s on-the-job longevity.
It would be interesting to know how practitioners will embrace the IPE model using
mentorship and TeamSTEPPS principles in a non-COVID-19 pandemic period. Social distancing
as practiced during the COVID-19 pandemic period limits usability of team huddling, briefing,
and debriefing. Perhaps comparing huddles, briefs, and debriefs results between healthcare
professionals in the era of the virus may be helpful in the exchange and sharing of ideas and
information between healthcare teams.
Limitations
The current situation with COVID-19 and its demand on social distancing restrictions and
obligations on the healthcare system hurt some aspects of the project such as meeting face-toface to discuss and brainstorm on project progression. The survey response rate was also affected
due to changes in employee’s workflow due to COVID-19.
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Compared to other IPE projects where the response rate was high, the pre- and postimplementation survey response rate in our project was low, presenting some challenges in the
statistical analysis. The IPE project implementation was not embraced by all leadership and
employees. Despite encountering some resistance at the beginning, the sponsors and dedicated
leaders were committed to the success of the IPE project. The implementation was influenced by
the positive way the sponsors and leaders interacted daily with frontline healthcare professionals.
Early in the planning phase of the project, the staff recognized and acknowledged that culture
change, as it relates to education, can occur at any level of the organization (Schein & Schein,
2019). Healthcare professionals in the RD were very motivated to become champions in the
implementation process. If properly managed in work groups, culture change can be embraced.
Further evaluation to assess the utilization of IPE tools and concepts, as well as the employees’
knowledge, perceptions, and attitudes toward interprofessional education will be conducted per
the Kirkpatrick’s Model. Particular attention will be paid to behavioral changes pertaining to the
training and mentorship.
The union environment has specific rules and regulations affecting the implementation of
evidence-based practice that is different than in the non-union environment. Participants in the
union environment are not necessarily motivated to complete surveys, nor can they be obligated
to do so. It was therefore no surprise that not every participant completed the surveys.
Conclusion
The implementation of IPE is important and much needed in healthcare, especially in
procedural areas where staff members usually feel siloed. It is imperative that collaborative team
efforts are designed and applied to improve communication and teamwork in healthcare
education. The successful implementation of IPE proved that standardization of education was
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possible. IPE improved communication and collaboration amongst service areas. The project
validated that clarity of roles, proper communication, and collaboration amongst team members
are integral to improving the care patients receive. By coordinating patient care scenarios and
utilizing IPE team simulations, staff from different specialties have been able to learn from each
other to facilitate effective collaboration amongst care teams and improve health outcomes for
the patients IPE prepared the Radiology Department staff to be more effective and efficient in
working collaboratively using TeamSTEPPS principles.
Overall, healthcare professionals felt more confident, empowered, valued, and
encouraged to be at their best. They were more comfortable and willing to use the CUS
mnemonics, Debrief checklist, Brief checklist, R-SBAR checklist, and HUDDLE cards. It is
noteworthy that every healthcare professional in the Radiology department attended the course
training simultaneously without regard to position and hierarchy. Together, they all developed
important strategies in team building.
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Appendix A
Kirkpatrick training outcomes evaluation model2 adapted to illustrate corresponding
TeamSTEPPS assessment at each level.

Kirkpatrick training outcomes evaluation model2 adapted to illustrate corresponding
TeamSTEPPS assessment at each level.
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Appendix G
AIM 4. Evaluate the effectiveness of the program using Kirkpatrick’s Four levels of
Training and Evaluation.
Evaluation Level

Measurement/
Assessment

Level 1. REACTION

Measurement-Training survey Descriptive stats

Level 2. LEARNING

Measurement -Pre and Post
Test

Analysis-Descriptive stats,
Paired t-test,
Wilcoxon Signed-Ranks test

Level 3. BEHAVIOR

Measurement-Management
evaluation

Descriptive stats

Rounds observation

Descriptive stats

Measurement- Survey

Descriptive stats

Level 4. RESULTS

Analyses
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